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Whereunto is added, 


The «A atbematicall Preface of 
M, 


Printed by 
fo at 
the Sun & Bible neer Pie- corner, and at the: Bulwark 
neer the J over. 
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Friendly Reader, 
w 
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Be re is prefented to thy 
ea (| view an exad andex- 
cellent Compendium of 
the firft fix Books of 
=| the Elements af Geo- 
= =| metry, written by that 
learned P bilofopber ὃς 
Geometrician Enclide. 1 thal in this place 
fay little or nothing concerning the ex- 
cellencie of the Matbematicall Sciences in 
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Lo the Reader. 
general, nor particularly of Geometry, 
that pious and learned Mathematician 
M:.Joun Dee in his following Pre- 
face (which deferves perpetual. commen- 
dations ) having beene fo large inthe ex- 
olanation and ufe of all the parts thereof, 
{o that init you may difcern the whole 
Body of the <M athematicks. 

Now Geometry (next after Arithme- 
tick -jis the firlt thing to be ftudied in the 
courfe of the AZ aibematicks, and of all 
the Books of Geometry hitherto publifhed, 
none are comparable to thofe of Exelide, 
1 be firft fx of which are hereina moft 
compendious form contracted and demon- 
erated, then they have heretofore been in 
our Language: there being laid down, 
Firft, the Probleme, or T beoreme it felfe, 
then the F7gure,and the conftruttion there- 
of; and laftly, the Demonffration of the 


The 


fame. 


To the Reader. 


Theufe of thefe Elements of Euchde are 
fofrequent in allthe parts of the «AZz- 
thematicks , that whatloever is done in 
them , hath dependance upon thefe for 
proote. ad | 

As hecan be accounted no good Gra- 
marian that cannot prove his Latine by 
Lillies Rules, fo he can be accounted no 
sood Geometrician, that cannot prove his 
Propofition by Euchides Elements. | 

I will notyinthis place , goe about to 
apologize for the VVork,only thus, the 
Author of this Epitomie having finith- 
ed his M anulcript, before he could pro- 
vide for the printing thereof, was tranf- 


ported from this life to abetter, fo that. 


the Copie, in many places, was deficient, 
but fome time hath been beftowed inthe 
fupplying of thofe defeats, But notwith- 
ftanding all this, fome miftakes may yet 
remain, which when thou chanceftto 
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To the Reader. 

meet with correct with thy pen, fo fhale 
thou do right to the decealedéAuthor,and 
fupply the defects of the Revifor, andin 
bothdoe good tothy felf. Thefethings . 
thus premifed, | commend you to the 
W ork itfelfe, in the perufall and practife 
whereof, thou fhalt recetve abundance 
both of pleafure and profit, in that before 
your eyes you fhall fee the demon/tration 
and proofe of all your workings, and be 
thereby able to difcern andcjudge of o- 
ther things of the like nature. And fo 
[leave it with you, asa Clew which will 
lead you by degrees through the whole 
LT reafury of the Ma THEMATICKS, 
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Totheunfained lovers of Truth, 
and conftant Students of Noble Sciences, 
JOHN DEE of London, heartily 
wifheth grace from Heavef, and 
moft prof{perous fuccefs in all 
their honeft attempts 
and exercifes. 


Ivine PLATO, 
the great Mafter 
of many worthy 
Philofophers , ὅς 
the conftant a- 
| voucher, and pi- 
) thy perfwader of 
| Unum, Bonum, & 
Ens: in his School 
and Academie , 
fundry times (be- 
fides his ordinary 
- Scholers)was vi- 
Yo | fited of a certain 
—!} kind of men al- 

lured by the no- 

ble fame of Plato, and the great commendation of his 
profound and profitable do@trine. But when fuch Hea- 
rers, after long harkening to him, perceived, that the 
drift of his difcourfes iffued out, to conclude, this U- 
num, Bonum,and Ens, to be Spirituall, Infinite, £ter- 
| B nall, 
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aall, Omnipotent, &c. Nothing being alledged or ex- 
preffed, How, wordly goods : how, worldly dignity : 
how, health, ftrength, or luftinefle of body: nor yet 
the means, how a marveilous, fenfible and bodily bliffe 
anc felicity hereafter, might be atteined : Straightway, 
the fantafies of thofe hearers were dampt : their Opini- 
on of Plate, was clean changed ; yea his do@rine was 
by them defpifed ; and his School, no more of them 
vifited. Which thing, his Scholer, driffotle, narrowly 
eonfidering, found the caufe thereof, to be, For thar 
they had no forewarning and information, in generail, 
‘“ whereto his doctrine tended. For, fo, might they 
have had occafion, either to have forborne his School 
haunting: (ifthey, then, had mifliked his Scope and 
purpofe) or conftantly to have continued therein: to 
their full fatisfaction : if fuch his finall {cope arid in- 
tent, had been to their defire. Wherefore, Ariffotle, e- 
ver, after that,ufed in brief,to forewarn his own Scho- 
““lers and hearers, both of what matter, and alfo to 
*“ what end, he took in-hand todfpeak, or teach. While 
“*Tconfider the diverfe trades of thefe two excellent 
Philofophers (and am moftdure, both, that Plato right- 
well. otherwife couldteach: ἀπά that Ariftorle might 
boldly, with his hearers, have dealt.in like fort as Plato 
did) J am in no little pang of perplesity : Becanfe, that 
which I miflike, is moft eafie for me to perform (and 
to have Plato for my example). And that, which I 
know to be moft commendable: and (in this firft bring- 
ing, into common handling, chee dirs.-Adathematicall ) 
to be moft neceflary: is fullof sreatdifiiculty and fun- 
dry dangers. Yet, neither do 1 think it meet, for fo 
ftrange matter (as now ismeant to be publifhed) and 
to fo ftrange an audience,to be bluntly at firft put forth, 
without a peculiar Preface : Nor (Imitating Ariftotle.) 
wellcanI hope,that according to the amplenefie and 
dignity of the State Ζεβεε δα, 1 am able, either 
plainly to prefcribe the material bounds : or precifely to 
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exprefie the chief purpofes, and moft wonderfull appli- 
cations thereof. And though I am fure, thar fuch as 
did fhrink from Péato his School, after they had per- 
ceived his finall conclution, would in thefe things -have 
been his moft diligent hearers (fo infinitely might their 
defires, in fine and at length, by our Arts ALathemati- 
call, be fatisfied) yet, by this my Preface and fore- 
warning, Aiwell all fuch, may (to their great behoof) 
the fooner, hither be allured: as alfo the Pythagoricall, 
and Platonicall perfeé {choler, and the conftant pro- 
found Philofopher , with more eafe and fpeed, may 
(like the Bee) gather, hereby, both wax and hon ;. 
Wherefore, feeing I find great occafion (for the 
| “caufesalledged, and farther, in refpe@ of my 4: 
* Mathematick, generall)to ufe a certain forewarning 
“and Preface, whofe content fhall be, that mighty, 
ΠΝ moft pleafant, and fruitful! AZathemsaticall Tree, with 
his chief arms and,fecond (grafted) branches: Both, 
what every oneis, and alfo, what commodity, in gene- 
rall, isto be looked for, afwell of griff as flock: And 
“ forafmueh as'this enterprize is fo great, that, to this 
“ἢ our time, it never was (to my knowledg) by any at- 
“ chieved : And alfo itis moft hard, in thefe our drery 
“* dayes, to fuch rare and ftrange Arts, to windue and 
common credit : Neverthelefle, if for my fincere en- 
devour, to fatisfie your honeft expectation, you will 
but lend me your thankfull mind a while: and to fuch 
matter as, for this time,.my pen (with {peed) is able to 
deliver, apply your eye or ear attentively : perchance, at 
once, and forthe firft faluting, this Preface you will 
finde'a leffon long enough. And either you will, for a 
fecond (bythis) be made much-the apter: or fhortly 
become, well, able your felves, of the Lyons claw, to 
conjecture his royall Symyhetrie, and farther property. 
Now then, gentle, my friends and countrey men, Turn 
your ες and bend your minds το that do@rine,which 
for our prefent purpofe,my fimple talent is able to yield 
you. ᾿ B2 All 
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All things which are, and have being, are found un- 
der atriple diverfity generall. For, either, they are dee- 
med Supernaturall,Naturall,or of a third being. Things 
Supernaturall,are immateriall, fimple, indivifible, in- 
corruptible, and unchangeable. Things Naturall, are 
materiall, compounded divifible, corruptuble, and chan- 
geable.T hingsSupernatural are of the mind onal ae 
prehended : Things Naturall,of the fenfe exterior,are a- 
ble to be perceived. In things Naturall, probability and 
conjecture hath place: But in things Supernaturall chief 
demonftration.and moft fure Science is to. be had. By 
whi 0 properties and comparifons of thefe two, more 
eafily'may be defcribed, the {tate, condition,nature and 
property of thofe things, which, we before termed of a 

third being: which, by a peculiar name alfo, are Called 
Things Mathematical. F or, thefe, being (in a manner) 
middle ,between things fupernatural andnaturalsare not _ 
fo abfolute and excellent, as things fupernatnrall ; Nor 
yet fo bafe and groffe, as things naturall : But are things 
immateriall, and nevertheleffe, by materiall things able 
fomewhat to be fignified. And though their perticular 
Images, by Art, are aggregable and divifible: yet the 
general! Forms notwithftanding, are conftant, unchan- 
geable, untransformable and incorruptible. Neither of 
the fenfe, can they, at any time, be perceived or judg- 
ed. Nor yet, for all that in the royall mind of man, firft 
conceived. But furmounting the imperfection of con- 
jecture, weening and opinion ; and comming fhort of 
high intelleQuall conception, are the Mercurial fruit of 
Dianeticall difcourfe, in perfect imagination fubfifting. 
A marveilous newtrality have thefe:things AZathemati- 
call, and alfo a ftrange participation between things 
fapernaturall, immmortall, intelletuall, fimple and in~_ 
divifible : andthings natural!, mortall, fenfible, com- 
pounded and divifible. Probability and fenfible proof, 
may well ἔδενε in things naturall, and ts commendable: 


In Mathematicall reafonings,a probable Argament, is 
at no- 
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nothing regarded: nor yet the teftimony of fens,any whit 
credited : Butonely a perfect demonftration, of truths 
certain,neceffary,and invincible:univerfally and necefia- 
rily concluded : is allowed as fufficient for an Argument 
exactly and purely Mathematicall. 

Of Mathematical things, are two principall kinds, 
namely, Number and ALagnitude. Number, we define to 
be acertain Mathematicall Summe, of Uzits. And an 
Unit isthat thing Mathematical, Indivifible, by parti- 
cipation of fome likenefle of whofe property, any 
thing, which is in deed, or is counted One, may reafo- 
nably be called One. We account an Umit, a thing 
Mathematical though it be no number, & a\{o indivifible 
becaufe of it materially, Number doth confift : which 
principally, is'a thing AZathematicall. Magnitude ts ἃ 
thing Adathematicall,by participation of fome likenes of 
whofe nature, any thing is judged long, broad,or thick. 
A thick Adaguitadeswe call a Solid, or a Body. What 
Magnitude {o ever is Solid or Thick,is alfo broad and 
long, A broad Magnitude we call.a Superficies or a 

fain. Every plain Magnitude, hath alfo length. A long 
Magnitude, we term a Line. A Line is neither thick nor 
broad, but onely long: Every certain Line, hath two 
ends: The ends of a Line, are Points called. A Point is a 
thing ALathematicall, indivifible; which may have a cer- 
tain determined fituation. Ifa Point move from a de- 
termined fituation, the way wheres it moved; is alfo 
a Line, mathematically produced : whereupon, of the 
ancient Mathematicians, a Line 15 called the race or 
courte of a Point. A Pointwe define, by the name of a 


thing Mathematical: though it beno Magnitude, and’ 


indivifible: beeaufe it is the proper end, and bound of 
a Line: which is ἃ ταῖς Magnitude. And Afagnituae we 
may define to be that thing Mathematical, which 4s 
divifible. for ever, in parts divifible, long. broad, or 
thicke ‘Therefore though a Point be no Magnitude, γ εἴ 


Terminatively we reckon it ἃ thing Marhem aticall ί i 5 
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Note the word, 
Vaite, toexpreti¢ 
the Greek Mo- 
nas, and not Vnj- 
iy, aswe haveall, 
commonly, till 
now, vfed. 
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faid)by reafon it is properly the end and bound ofa line. 


Neither Namber nor Magnitude have any Materiali- 
ty. Firft, we wil confider of Number, and of the Science 
Mathemaricall, to it appropriate, called Arithmetick, 
and afterward of Adagnitude, and his Science; ‘called 
Geometric. But that name contenteth me not: whereof a 
word or two hereafter fhall be faid. How. Immaterial, 
and free from all matter, Number is, who doth not per- 
ceive ὃ yea, who doth not wonderfully wonder at it? 
For, neither pure Element, nor Ariffoteles Quinta ἘΠ. 
fentia, is able το ferve for Number, as his proper mat- 
ter. Nor yet the purity and fimpleneffe of Subftance ᾿ 
Spiritual or Angelical, will be found proper enough 
thereto. And therefore the great and godly Philofopher 
Anitius Boetius, {aid : Omnia quecunqnenprimava rerum 
natura confirutta funt, Numerorum videntur. ratioue for= 
mata. Foc exim fuit principale in animo Conditoris Excem- 
par. Thatis: ul things (tebich front the bery firtt 
oziginall being of things, babe been framed and 
made) ba appear fo be Ffozmend by the reafont of SPunrs 
bers. 2702 this twas the piincipall Example o2 pate 
ferrin the πεῖ πὸ of the Creataz. © comfortable al- 
lurement, Ὁ ravifhing perfwafion, to deal with a Sci- 
ence, whofe Subject is fo ancient, fo pure, fo excellent, 
fo furmounting all creatures, fo ufed of the Almighty 
and incomprehenfible wifedome.of the Creator, in the 
diftin& creation of all creatures: in all their diftin@ 
parts, properties, natures, and vertues, by order, and 
moit abfolute number, brought from Nothing, to the 
Formality of their being and ftate. By Numbers proper- 
ty therefore, of us,by all. poffible means, (to the per- 
fection of the Science) learned, we may both wind and 
draw our felves into the inward and deep fearch and 
view, Of allcreatures diftin@ vertues, natures, proper- 
ties, and Formes: And alfo, farther, arife, clime, afcend 
and mount up (with Speculative wings) in {pirit, to.be-» 
hold in the Glaffe of Creation, the Form of Forms, the 
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Exemplar Number of all things Numerable:both vifi- 
bie and invifible: mortal and immortal, Corporal, and 
Spiritual..Part of this profound and divine Science, had 
Foachim the Prophefier atteined unto : by Nembers 
Formall, Naturall,and Rational, forefeeing, concluding, 
and forefhewing great perticular events, long before 
their comming. His books yet remaining, hereof, are 
sood proof. And the noble Earl of Adirasdula, (be- 
fides that) a fufficient witneffe : that Joachim i δῶ pro- 
phefies; proceeded by mo other way, then by Numbers Forwsall. 
And this Earl himfelf, in Rome; fet up goo Concluft- 
ons, inall kind of Sciences, openly to be difputed of : 
and among the reft,in his Conclufions A4arhematica# 
(inthe eleventh Conclufion) hath in Latine this En- 
glith fentence: By Numbers, away is bad, to the fearching 
out, and underftanding. of every thing, able to be Raown. 
For the verifying of which.Conclufion, 1 promife to anfwer 
tothe 74 Qualtions, vuder written-by the way of Numbers. 
Which Conclufions, I omit here to. rehearfe : afwell 
avoiding fuperfluous prolixitie: as, becaufe oannes Pi- 
cus, Works, are Commonly had. But, in any cafe, I 
would with that thofe Conclufiuns were read diligent- 
ly,and perceived offuch, asare earneft Obfervers and 
Confiderers‘of the conftant law of Numbers : which is 
planted in things Naturall and Supernaturall:and is pre- 
fcribed to all Creatures,inviolably to be kept. For fo,be- 
fides many other things, in thofe Coclufions to be mar- 
ked it would appear , how fincerely , and within my 
bounds, Idifclofethe wonderful myfteries by numbers, 
‘tovbe.atteined unto.: 

Of my former words, eafie itis to be gathered, that 
Numberisa treble ftate: One, in the Creator : ano- 
therin every Creature.(in refpect of his compleat con- 
ftirution:) and the third, in Spiritual], and Angeltcall 
Minds, and inthe Soul of man’ In the firft and third 
ftate, Number, is termed Number Nambring. But in all 
Creatures otherwife, Nwaber is termed Number Num- 
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bred. And in our Soul, Number beareth fuch a fway, 
and hath fuch an aflinity therewith; that fome of the 
old Philofophers taught, AZans foul, to be a Number mo- 
ving it felf. And indeed, in us, though it bea very Ac- 
cident, yet fuch an Accident it is, that before all Crea- 
tures it had perfect: being, in the Creator, Sem piter- 
nally. Number numbring therefore, is the difcretion dif= 
cerning, and diftincting of things. Butin God the Cre- 
ator, This difcretion, in the beginning, produced order- 
ly and diftinétly all things. For his numbring, then, was 
his Creating ofall things. And his Continuall nnmbring 
of all things ; is the Confervation of them in being. 
And, where and when he will lack an Uxir: there and 
then, that perticular thing fhall be Di/created. Here I 
ftay. But our Severalling, diftincing, and numbring, 
createth nothing : but of Multitude confidered, maketh 
certain and diftinct determination. And albeit thefe 
things be waighty, and truths of great importance, yet 
(by the infinite goodneffe of the Almighty Teruarie, ) 
Artificial Methods and eafie Ways are made, by which 
the zealous Philofopher may win ne€r this Riverifh/da, 
this Mountain of Contemplation : and morethen Con- 
templation. And alfo, though number, bea thing fo Im- 
material, fo divine, and eternal: yet by degrees, by lic 
tle, and little, itvetching forth, and-applying fome like- 
nefle of it, as firft, to things Spiriwal ; and then bring- 
ing it lower, to things fenfibly perceivedjias of a mo- 
mentany found iterated: then to the leaft things that 
may be feen, numerable: “And at length (moft groffe- 
ly) to a multitude of any corporal things feen, or felt: 
and fo, of thefe groffe and fenfible things, we are trai- 
ned to learn a certain Image, or likenefle of numbers, 
and toufe Artinthem to our pleafure and profit. So 
grofie is our converfation,and dull is our apprehenfion, 
while mortal Senfe, in us, ruleth the common wealth 
of cur little world. Hereby we fay, Three Lyons are 
(€y three or a Zernarie. Which * Ternarics,-are each, the 
Us 
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Union, knot and Uniformity of three difcreetand dis 
Rind Uxits. That is, we may in each Ternary , thrice 
feverally, point, and fhew a part, Oe, One, and Oxe. 
Where; in Numbring, we fay One, Two, Three. But 
how farre, thefe vifible Ones, do differ from our Jn- 
divifible Units (in pure Aritkmetick, principally confi- 
dered) no man is ignorant. Yet from thefe groffe and 
material things, may we be led upward, by degrees, fo 
informing our rude Imagination,toward the conceiving 
Of numbers ablolutely: (Not fuppofing noradmixting a- 
ny thing created, Corporal or Spiritual to fupport,con- 
tein, or reprefent thofe nvmbers imagined:) that at 
length, we may be able, to finde the number of our 
own name, glorioufly exemplified and regiftred in the 
book of the Z7inity mott bleffed and xternall. 

But farther-underftand, that vulgar Pra@ifers, have 
Numbers, otherwife, in fundry Confiderations : and 
extend their name farther, then to Numbers, whofe 
leaft partisan Cait. For the common Logift, Recken- 
mafter, or Arithmetician, ia his ufing of Numbers: of 
amUnit,imagineth leffe parts : and calleth them Fraéti- 
ons. As of an Unit, he maketh amhalf, and thus norech. 
it, }, and fo ‘of other (infinitely diverfe) parts of an 
Unit. Yea and farther, hath Frattions of Frattions cc. 
Acnd for afmuch as Addition, Subftyvaktion; Muttiplica- 
tion, Divifion, and Extrattion of Roots, are the chief, and 
fufficient parts of Arithmetick: which is, the Science 
that demonftrateth the properties of numbers, and all operati- 
“ons, in numbers to be performed. How often therefore, 
“thefe five fundry forts of Operations, do, for the 
 moft part of their execution, differ from the five ope- 
“rations of like generall property and name, in our 
“* Whole numbers practifable. So, often,(for a mote di- 
““ftinct dodtrine) we, vulgarly account and name it, 
- another kind of Arithmetick, And by this reafon: the 
Confideration, do@rine, and working in whole num- 
bers‘onely : where, of an Uxit, isno Jefle part to be 
biG C allowed : 


Arithmericke 
Note. 
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allowed: is named (as it were) an Arithmetick by it 

felf, And fo of the Arithmetic, of Frattions. In like fort 

the neceffary, wonderfull, and Secret doctrine of Pro- 

2, portion; and proportionalicy hath purchafed unto it 
felfa peculiar manner of handling and working : and 
(Ὁ may ieem another form of Arithmetick, Moreover 
the Af ronomers, for fpeed, and more commodious cal- 
culation, have devifed a peculiar manner of ordering 
numbers, about their circular motions, by Sexagenes 
and Sexagefmes. By Signes, Degrees, Minutes, &c. 
which commonly is called the Arithmetick, of Aftron- 
mical or Phifical Fraétions. That have 1 briefly noted 
by the name of Arithmetick Circular. Becaufe itis alfo 
ufed in Circles, not Aftronomical, Ce: Practife hath led 
Nuabers farther,and hath framed them, to take upon 
them, the fhew of AZagnitudes property: Whichis In- 
commenfurability and Irrationabty. (Forin pure Arith- 
metick., an Unit, is the common Meafure of all Num- 
bers.) And here, Numbers are becoine, as Lines,Plains, 
and Solids, fometimes Rationall, fometimes Irrationall. 
And have proper and peculiar characters,(as V5. ν c@- 
and fo of other. Which is to fignifie Root Square, Root 
Cubick: and fo forth: ) and proper and, peculiar fafhi- 
ons in the five principal parts: Wherefore τῆς, practi- 
fer, efteemeth this a diverfe Arithmetick from the other. 
Pra@ife bringeth in, here, diverfe compounding. of 
Numbers : as fometime, two, three, four (or more) Ra- 
dicall Numbers diverfly knit by figns, of More and ᾿ 
Lefferas thus V3 12 + Vc@15-Or thus V3 319-4+-Vec€ 
12-V¥32,&c. And fometime with whole numbers, or 
fractions of whole Number, among them : as 20 
AV5 24. V0 16-+33-9 S10. V5 344+121+Ve9 
And fo, infinitely, may hap the varietie. After this; 
Both the ane and. the other hath fradtions incident : 
and fo is this Arithmetick, greatly enlarged, by diverfe 
exhibiting,and ufe of Compofitions and mixtings. Con- 
fider how, I (being defirous to deliver the ee 
rom 
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‘from errour and Cavillation) do give to this Praéts/e, 
the name of the e-4rithmerick of Radicall numbers : Not 
of Lrrationall or Surd numbers : which other while, are 
Rationall : though they have the Sign ofa Root before 
them, which Arithmetich, of whole Numbers moft u- 
fuall, would fay they had no fuch Root, and fo account 
them Svrd numbers, which, generally {poken, is untrue: 
as Exclia’stenth book may teach you. Therefore, to 
callthem, generally Radicall. numbers, (by reafon of 
the fignv prefixed,) isa fure way, and a fufficient ge- 
neral diftinction from allother ordering and ufing of 
Numbers : And yet (befide all this) Confider ; the in- 
finite defire of knowledg , and incredible power of 
mans Search and Capacity : how, they, joyntly have 
waded. farther (by mixing fpeculation and practice) 
and have found out, and atteined, co the very chief per- 
fection Calmoft ) of Numbers Practical ufe. Which 
thing, is wel to be perceived in that great Arithmetical 
Art of e£guation: commonly called the Rule of Coff, 


or Algebra. The Latines termed it, Regulam Rai @ « 


Cenfus, thatis, the 4ule of the thing, ano bts value. 
With anapt name, comprehending the firft and laft 
points of the Work. And the vulgar names, both in 
Italian, French. and Spanifh depends (in naming it,) 
upon the fignification of the Latin word Res: « things 
unleaft they ufe the name of e4/gebra. And therein 
(commonly) is a. double errour.. The one of them 
which think it to be of Geber, his inventing : the other 
of fuchascalit ed/gebra. For, firft, though Geber for 
his great {kilin Numbers, Geometry, Aftronomy, and 
other marvellous Arts, might have feemed able to have 
firft devifed the faid Rule: and alfo the name carrieth 
with it</very neer likenefle of Geber his name : yet true 
itis, thac a Greek, Philofopher and Mathematician, na- 
ined Diophantus, before Geber his time, wrote 1 3 books 
thereot (of which, fix are yet extant: and I had them 
to * ufe, of the famous Mathematician, and my great 

C 2 friend, 


Anne i952. 


John Dee ba 

friend, Petrus Jfontaureus:) And fecondly, the-vety 
name, is e/gicbar, and not -4/gebra: as by the Ara- 
bian e4vicen, may be proved: who hath thefe precife 
words in Latine, by e4adreas eAlpagus (moft perfect 
inthe Arabick tongue) fo tranflated. Scientia faciendi 
eAleiebar & Almachabel. i. Scientia inveniends numerum 
ignotum, per additum numeri, & divifionem, e aquatio- 
nem. Which is to fay : εν Sctence of working Aigt- 
ebat, ἀπὸ Almathabel: chatis: the Sttence of fine 
ing an tnknotwn spumber, by Adsing of a Pumber, 
and Dibviffon, ans Aquatton.Here have you the name: 
and alfo the principall parts of the Rule, touched. To 
name it, The rale, or art of £ quation, doth: fignifie the 
middle part and the State ofthe Rule. This Rule hath 
his peculiar Characters, and the prineipall parts.of 4- 
vithmetick , to it appertaining, do differ from the other 
Arithmeticall operatations. 1 his Arithmetick hath ‘Numr- 
Ἢ bers Simple, Compound, Mixt , aad Fractions acco- 
dingly. This Rule and Avishmetick_of Algiebar, is fo 
profound, fo general and fo (in manner) conteineth. rhe 
whole power of Numbers, Application practical : that 
mans wit,can deal with nothing more profitable about. 
‘numbers: nor match, with a thing, more meet for the 
divine force of the Soul, (in humane ftudies, affairs ‘or 
exercizes)'to be tried in. Perchance you looked for, 
(long ere iow) to have had fome perticular proof, or 
evident teftimony of the ufe, profit, and Commodity 
of Arithmetick vulgar, in the common life and trade 
ofmen. Thereto, then I will now frame my felf: But 
herein great care I have, leaft length of fundry proofs, 
might make you deem, that either 1 did mifdoubt your 
zealous mind to vertues fchool, or elfe miftruft your 
able wits, by fome, to guefle much more. A proof, 
then four, five, or fix, fach, will I bring, as any reafo- 
nable man, therewith may be perfwaded, to love and 
honour, yea learn’and exercife the excellent Science of 
Arithmetich. | ; 
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And firft’: who, neerer at hand, can be 4 better wit- 
neffe of the fruit received by Arithmetick,then all kind 
ef Merchants > Though not all alike, either need. it, or 
ufe it’ How could they forbear the ufe and help of the 
Rule, called the Golden Rule?Simple and Compound: 
both forward and backward ὃ How might they mifle 
Arithmeticall help in the Rules of Fellowfhip : either 
without time, or with time? and between the Mer-— 
chant and his FaGtor ἢ The Rules of Bartering in wares 
onely: of partin wares, and part in money, would 
they gladly want ὃ Our Merchant Veuturers, and Tra- 
vailers over Sea, how could they order their doings 
juttly and without loffe, unleaft certain and general 
Rules for Exchange of money, and Rechange, were, 
for their ufe,devifed ὃ The Rule of Alligation, in how 
fundry cafes, doth it conclude for them, fuch precife 
verities ,as neither by naturall wit nor other experience 
they were able elfeto know ὃ And (with che Merchant 
then'to make an end) how ample and wonderfull is the 
Rule of Falfe pofitions? efpecially as it 15 now, by two 
excellent Mathematicians (of my familiar acquaintance 

4nccheit life time) enlarged ὃ Imean Gemma Frifius and 

Simon Fucob, WWho can esther in brief conclude, the ge- 
feral ‘and Capital Rules? or who.can Imagine the 
Myriades of fundry Cafes, and perticular examples in 
A@ and earneft, continually wrought, tried and con- 
cluded by the forenamed Rules, onely ? How fundry 
other Avithmeticall praitifes , are commonly in Mer- 
chants hands,and knowledg: They themfelves can at 
large teftifie! oo: 

The Mintmafter, and: Goldfmith, in their Mixture 
of Metals; either of diverfe kinds,or divers values : how 
are they, or may they, exactly be directed, and mar- 
veloufly pleafured, if Arichmerick,be their euide? And 
the-honourable ‘Phificians wil gladly confeffe them- 
felyés much beholding: τοὶ τις Sciencesof Avithinetich, 


and that fundry ways: But chiefly in their Art of 
Gra- 
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Graduation, and compound Medicines. And though 
Gallenus, eAverrois, Arnolds, Lullus, and others have 
publifhed their pofitions, afwel in the quantities of 
the Degrees above Temperament, asin the Rules, 
concluding the new Form refulting : yet ἃ more. pre- 
hy cife, commodious, and eafie AZethod, 1s extant: by a 
1 1.2. Countreyman of ours (above 200 years ago) inven- 
| ted. And forafmuch ἃς 1 am uncertain, who hath the 
fame : or when that little Latin treatife (as the Author 
writit,) fhal come to be Printed: (Both to declare 
the defire! have to pleafure my Countrey, wherein I 
may : and aifo, for very good proof of Numbers ufe, 
in this moft {ubtile, and fruitful Philofophical Con- 
clufion,) lincend in the mean while, m oft briefly, and 
with my farther help, to communicate the pith thereof 
unto you. 
Firft, defcribe a circle: whofe dianteter let be an 
inch. Divide the Circumference into four equal parts. 
From the Center, by chofe 4 fections, extend 4 right 
lines: each of 4 inches and ahalf long.s-or of as many 
as you lift, about 4 without the circumference of the 
circle: So that they fhall be of 4 inches long (at the 
jeaft) without the Circle. Make good evident marks at 
every inches end. if you lift, youmay fubdivide the in- 
ches againinto 10 or 12 fmaller parts, equal. At the 
ends of the lines,write the names of the4 principal ele- 
mental Qualities. Hor,and Cold,one againft the other. 
And likewife Aoiftand Dry, one againft the other. 
And in the Circle write Temperate. W hich Temperature 
hath a good*Latitude : as appeareth by the; Complex- 
ion of man. And therefore we have allowed unto it, 
the forefaid Circle: and not a point Mathematical or 
Phyfical. 
| Now, when you have two things Mifcible, whofe 
ΠΕΣ fome degrees are * truly known: Of neceffity, either, they 
> Gounfell in his ate of one uantity-and waight, or of diverfe. Ifthey 
i) « Rooke ἀρ ΕΠ be of one Quantity and waight : whether their apne, 
was € 
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be Contrary Qualities, or ofonekind (but of diverfe, 
intentions and degrees) or a Temperate, and a Contra- 
ry, The form refulting of their Mixture, isin the Middle 
between ‘he degrees of the forms mixt. As for example, let 
A,be Mat in the firft degree : and B, Dry in the 


third degree. Adde 1 and 3, that maketh 4: the half  * 
or middle of 4, is 2. This 2 is the middle,-equally di- 
{tant from 4 and B, (for the * Temperament is coun-~ + Note 


tednone. And forit you muft put a Cipher, if at 
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anytime it be in mixture.) Counting then from B, 2 
degrees, toward 4 : you finde ft to be Dry in the firft 
degree : So isthe Form refulting of the Mixture of .4,_ 
and B,in our example. I wil give you another example. 
: Sup- 
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Suppofe, you have two things as C, and D; and of c, 
the Heat’to be in the 4 degree; and of Ὁ, the Cold, 
to beremiffe, even unto the 7 experament. Now, for €, 
youtake 4; and for D, you take a Cipher: which ad- 
dedunto 4, yieldeth onely 4. The middle, or half, 
whereof, is 2. Wherefore the Form refulting of (ὦ and 
D, is hot inthe fecond degree : for, 2. degrees, accoun- 
ced from C, toward D, end juft inthe 2 degree of heat. 
Of the third manner, Iwill gtve alfo an example which 
“sige let be this : 1 have a liquid Medicine, whofe Quality of 
5 heat is in the 4 degree exalted : as wasC, inthe exam- 
ple foregoing: and another liguid Medicine I have: 
whofe Quality, is heat in the firft degree. Of each of 
thefe, I mixt a like quatitity : Subftract here, the leffe 
from the more ; and the refidue divide into two equal 
parts: whereof, the one part, either added to the lefs, 
or fubftracted fromthe higher degree; doth produce 
the degree of the. Form jrefulting, by this mixture of 
c,and E. As, if from-4,-ye abater, there refteth 2, 
the half of 31s τῷ. Adde to rsthis 14: you have 2:.cOr 
Subftrad from.4..this 13, you have-likéwife-21-remai- 
ning. Which declareth, the Form refulting, to be Heat, 
in the middle of the third degree. 
νηῷ But ifthe Quantities of two things Commixt, be di- 
Rule. verfe, and the Intentions (of their Forms Mifcible) 
“be in diverfe degrees, and heights. (Whether thofe 
«Forms be of one kind, or of Contrary kinds, or of a 
“«“ Temperate and a Contrary. What proportion-is of the 
‘“leffe quantity to the greater , the fame foall be of the 
“difference , which uw between the degree of the Form 
“vefulting , and the degree of the greater quantity of the 
“ thing Mifcible, to the difference, which ws between the 
‘ fame degree of the Form refulting, and the degree of 
« the leffe quantity. As for example. Let two pound of 
sf iquer be given, hotin the 4 degree: and one pound’ 
‘of Liquor be given, hot in rhe third degree. T would 
“gladly knew the'Form: refulting, in the sige 
"Ἀ' thefe 
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thefe two Liquors. Set down your | ———- 
numbers in order, thus. Now by| ἴδ’ 2: 
the rule of Algiebar, have I devi- 
fed a very eafie,brief, and general ih; T. | Fa ion 
manner of working in this cafe, ee 

Let us firft fuppofe that ALiddleForm re[ulting to be στρ: 
as that Rule teacheth. And becaufe (by our Rule. here 
given) as the weight of 1. isto 2: So is the difference 
between 4. (the degree of the greater quantity) and 
176 : to the difference between 17¢ and 3: (the degree 
of the thing, in leffe quantity. And witha, 17©, being 
always ina certain middle, between the two heigths or 
degrees.) For the firft difference; I fet '4~17@ : and for 
the fecond, I fet 126 ~3. And now again I fay, as 1 isto 
2. fo 154-τΖρ to 176-3. Wherefore, of thefe four pro- 
portional! numbers, the firft and the fourth multiplyed, 
one by the other, do make as much, as the fecond-and 
the third multipligd the one bythe other. Let thefe 
Multiplications be made accordingly. And of the firft 
and the fourth, we have 12@~3, and of the fecond and 
third , 8-2%@. Wherefore, our Aquation is between 
120 --3, and 8- 226. Which may be reduced, according 
tothe Art of Algiebar : as, here, adding 3, to each 
part, giveth the A:quation,thus,126 =1 1-270. And yet 
again, contracting, or Reducing it: Adde to each part 

220 : Then have you 32¢ equal to 11: thus reprefented 
37@ =11. Wherefore, dividing τὰ, by 3 : the Quotient 
is 3; : the Value of our 17, Cofs, or Thing, firft fappo- 
fed: and that is theheigth, or Intention of the Form 
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vefulting : whichis, Heat,intwo thirds of the fourth 
degree: and here fetthe fhew of the work in con- 
clufion thus. The proof hereofiseafie, by fubftrading 
3, from 33, refteth 7. Subftract thefame height of the 
Form refulting, (which is 33) from 4: them refteth =: 
You fee that 3 is double to; : as 2. ἴδ. isdoubletor. &. 
So fhould it be: by the rule here given. Note. As you 
added to each part of the A;quation, 3:10 if you firft ad- 
ded to each part 22ρ. it would ftand, 320 --3-- : and 
now adding to each part 3 : you have (as before) 
34€ 11." 
ἘῸΝ though, I, here, {peak onely of two things Mif- 
eible : and moft commonly more then three, four, five 
or fix,&c. are to be mixed : (and in one Compound to 
be reduced: and the Form refulting of the fame, to 
ferve the turn) yet thefe Rules are fufficient, duly re~ 
peated and iterated. In proceeding firft, with any two: 
and then, with the Form Refulting, and another, and 
fo forth: For, the laft work concludeth the Form re- 
fulting of them all: I need nothing to fpeak, of the 
Mixture (here fuppofed) what it is. Common Philofo- 
phy hath defined it, faying, Wixtio eff mifcibilinm, al- 
teratorum, per minima, conjunttorum Unio. Every word 
in the definition, is of greatimportance. I need not alfo 
fpend any time, to fhew, how,the other manner of di- 
ftributing of degrees,doth agree to thefe Rules.Neither 
need I of the farther ufe belonging to the Crofle of 
Graduation (before defcribed) in. this place declare, 
unto fuch as ate capable of that, which 1 have already 
faid. Neither yet with examples, fpecifie the manifold 
varieties, by the forefaid two generall Rules to be or- 
dered. The witty and Studious, here, have fufficient : 
And they which are not able to attein to this, without 
lively teaching, and more in perticular: would have 
larger difcourfing, then is meet inthis place to be dealt’ 
withall: And other (perchance) with a proud fnuffe 
will difdain this little: and would be unthankfull He 
muc 
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much more. I therefore conclude;and with fuch as have 
modeft and earneft Philofophicall minds, to laud God 
highly for this: and marvail that the profoundeft and 
fubtileft point, concerning ALixrure of Forms, and Lua- 
ities Nat#rall , is fo matcht and married with the 
moft fimple, eafie, and fhort way of the noble Rule of 
eAlgiebar. Who can remain, therefore,unperfwaded, to 
love, allow, and honour the excellent Science of _4- 
rithmetick ? Yor, here, you may perceive that the little 
finger of Arithmetick is of more might and contriving, 
then a hundred choufand mens wits, of the middle fort, 


are able to perform, or truly to conclude, without help 


thereof. , 

Now, will we farther, by the wife and valiant Cap- 
tain, be certified, what helphe hath, by the Rules of 
Arithmetick: in one of the arts to him appertaining : 
“and of the Greeks named Ταχτικὴ. That is, the Skill 
“of ordering Souldiers in Battle’ ray, after the beft 
“manner to alf purpofes. This art fo much dependeth 
upon Numbers ufe, and the Mathematicals, that ~£4;- 
anus (the beft writer thereof.) in-his'works to the Em- 
perour Fladrianys, by his perfe@ion, inthe Mathemati- 
cals, (being greater'than other before him had,) think- 
keth his book to paffe all: other the excellent works, 
Written Of thatart, unto his dayes. For, of it, had writ. 
ten Bnras: Cyneas of Theffaly : Pyrrhus E pir ota, and 
Alexander his fonne : Clearchus - Paufanias: Evance- 
les > Potlybius, familiar friend to Scipio, Expolemus, [- 
phicrates, Poffidonius, and very many other worthy Cap- 
tains, Philofophers and Princes of !mmortall fame and 
memory. Whofe faireft Hower of their garland (in this 
feat) was Arithmetick: and a little perfeverance, in 
Geometrical Figures. But in many other cafes doth A- 
vithmerick ftand the Captain in greatftead. As in pro- 
portioning of victuals for the army, either remaining. at 
a ftay ; or fuddenly to be encreafed with a certain num- 
ber of Souldiers : and fora certain time. Or by good 
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art to diminith his company, to makethe victuals, fon- 
ser to ferve the remanent, and for a certain determi- 
nedtime: if need fo require. And fo in fundry his o- 
ther acconnts, Reckonings, Meafurings, and proporti- 
onings, the wife, expert, and Circumfpect Captain wil 
afairm the Science of Avithmetick, to be one of his chief 
Counfailors, directers and aiders. Which thing (by 
sood means) was evident to thc Noble, the Couragi- 
ous, the loyall, and Courteous Πού, late Earl of war-. 
wick. Who was a young Gentleman, throughly known 
to very few. Albeit his lufty valiantneffe, force, and 
Skill in Chivalrous feats and exercifes: his humblenefs, 
and friendlinefs to all men,were things, openly, of the 
world perceived. But what roots(otherwife,)vertue had 
faftened in his breft, what Rules of godly and honou- 
rable life he had framed to himfelf: what. vices, (in 
fome then living) notable,he took great care to efchew, 


D : bt ἀρὰν 
what manly vertues, in other noble, men, (flourifhing 


before his eyes, ) he Sythingly alpired after: what 
prowefles he purpofed and meant to atchieve: with 
what feats and arts, he began to furnifh and fraughe 
himfelf, for the better fervice of his King and Countrey, 
both in peace and war. Thefe (J fay) his Heroieall, Me- 
ditations, forecaftings, and determinations, no twain, 
(I think) befide my felf, can fo perfectly, and truly re- 
port. And therefore, in Confcience, I count it my part, 
for the honour, preferment, and procuring of vertue, 
(thus briefly) to have put his Name, tn the Regifter of 

Fame Immortall. : δ τὰ 
To our purpofe. This ohn by one of his atts (befides 
many other: bothin England and France, by me, in 
him noted) did difclofe his hearty love, to vertuous Sci- 
ences : and his noble intent, to excell in Martiall pro- 
weffe: When he with humble requeft, and inftant Sol- 
liciting : got the beft”Rules (either in time paft, by 
Greek or Roman, or in our time ufed: and new Stra- 
tages therein devifed) for ordering of all Companies, 
nie fummes, 
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fummes, and Numbers of men , (Many, or few) with 
one kind of weapon, or more, appointed: with Artil- 
lery, or without : on horsback or on toot: to give or 
take on-fet : to feem many, being few: to feem few, 
being many. To march in battail or journey: with 
many fuch feats, to fight in field, Skirmifh or Ambufh 
appertaining : and of alithefe lively deligaments (moft 
curioufly) co be in velame parchment defcribed : with 
Notes and’peculiar marks, as the art requireth : and all 
thefe Rules and defcriptions Arithmetical, inclofed ma 
rich Cafe of Gold, he ufed to wear about his neck, as 
his Jewel moft precious, and Counfaylour moft truity, 
Thus, e“rithmetick,, of him, was thrined in gold: Of 
Numbers fruit, he had good hope. Now Numbers 
therefore innumerable, in Wawmbers praife, his fhrine 
fhal finde. 

What. need 1, (for farther proof, to you) of the 
Schoolmafters of Juftice, to require teftimony : how 
needful, how fruitful, how skilfula thing e<rizhmetick, 
is? Emean the Lawyers of all forts. Undoubtedly, the 
Civilians can marveiloufly declare: how, neither the 
Ancient Romane Jaws, without. good knowledg of 
Numbers art, can be perceived : Nor (Juftice in infinite 
Cafes) without due proportion, (narrowly confidered) 
is able to be executed. How juftly , aud with great 
knowledg of Art, did Papinianus inftitutea law of par- 
tition, and allowance, between man and wife after a 
divorce >. But how Accurfius, Baldus. Bartolus, fafon, 
oAlexander, and finally Alciarus, (being otherwite, no- 
tably well learned) do jumble, guefle and erre, from 
the equity, art and intent of the Law-maker : Arithme- 
tick, can detect, and convince: and cleerly, make the 
truth to fhine. Good Bartolws tyred in the examining 
and proportioning of the matter, and with Accurfims 
Gloffemuch cumbred : burft out, and faid: Nala eff 
in toto libro, hac gloffa difficilior: Cxjus computationem 
nec Scholaftici, wec Doctores intelligunt, Ge. 3 hat is: 
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This noble Earle, 
died Anno 1554, 

{carce of 24 years 
of age, having ne 
iffue by his wife. 
Darghree to the 
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Sit fe whole book, there is no gloffe harder than this: 
Gpe'e account o2 reckoning, neither the Scholers 
16 the Decours unverand, ¢c. What can they fay 
of fulianus law, δὲ ita Scriptum, Gc. Of the Teftators 
will, juftly performing, between the wife, Sonne, and 
daughter ? How can they perceive the equity of Aphri- 
canus, Arithmeticall Reckoning, where he treateth of 
Lex Falcidia? How can they deliver him, from. his Re- 
provers : and their maintainers: as Poannes, Accurfins 
Hypolitus, and Alciatus ? How juftly and artificially, 
was Africanus reckoning made? Proportionating to the 
Summes bequeathed, the Contributions of each part ? 
Namely, for the hundred prefently received, 173. And 
for the hundred , received after ten moneths, 128: 
which make the 30 : which wereto be contributed by 
the legataries to the heir. For, what proportion roo 
hath to 75 : the fame hath 17? to 126: Which is Se/qui- 
tertia, that is, as 4, to 9, which make 7. Wonderful 
many places in the Civill law, require an expert’ Avirhe 
metician, to underftand the deep Judgment arid juft de- 
termination of the Ancient Roman Law-makers. But 
much more expert ought he'to be, who fhould be able 
to decide: with ‘equity, the infinite ‘variety of Cafes, 
which do, or may happen, under’ every one’ of thofe 
laws and ordinances'Civill: Hereby, eafily, ye may now: 
conjecture : that'in the Canon law: and in the laws 
of the Realm (which witlrus, bear the chief authority) 
Juftice and equity might be greatly preferred, and’ skil- 
fully executed through due‘ skill “of Arithmetick,’ and 
Proportions appertaining. The worthy Philofophers 
and prudentLaw-makers(who have Written many books 
De Repxblicu.: How the beft ftate of Common wealths 
might be procured and: mainteined;) have very well 
determined of Juftice: (which, not onely is the Bafe 
and foundation’of Common weales : but alfo the total 
perfection. of all our works, words, and thoughts :) 
“ defining it, tobe that vertue ,-by which; to every 
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“one, is rendered, that to him appertaineth. God chaf- 
fengeth this at our hands to be honoured as God: to 
be loved, asa father, and to be feared, as a Lord and 
Matter. Our neighbours proportion is alf prefcribed 
of the Almighty Law-maker: which is, to do to others, 
even as we would be done unto. Thefe proportions are 
in Juftice neceflary : in duty, commendable: and. of 
Common wealths, the life, {trength, ftay, and flourifh- 
ing. Ariffotle in his -£thicks (to fetch the feed of Ju- 
{tice, and light of direction, to ufe, and execute the 
fame) was faintoflyto the perfection, and power of 
Numbers: for proportions Arithmetical and Geome- 
trical. Plato in his book called Epinomis, (which book 
is the Treafury of all his do@rine) where, his purpofe is 
to feek a Science, which, when a man had it, perfe@ly : 
he might feem, and fo be, indeed, wife. He briefly of 
other Sciences difcourfing, findeth them, not able to 
bring it to pafle : But of the Science of Numbers, he 
faith . Iva, qua numerum mortalinm generi dedit, id pro- 
fetto efficiet. Deum autem aliquem, magis quam fortunam, 
ad falutem noftram, hoc munus nobis arbitror contuliffe, Ge. 
Nam ipfum bonorum omnium —Authorem, cur non maxi- 
mi boni, Prudentie dico, canfam arbitramur ? That Sects 
ence, verily, which bath taught mankind number, 
fall be able fobzing tito patle. And, 7 think, a cere 
tatn God, rather than Fortune,fohave atoen us this 
gift, fo2 our blifie. 3155. thy fhould we not Surg him 
Wwheisthe Authour of all gad things, fo be alfo the 
tanie ofthe create’ gwd thing, namelp, Wiifevome? 
There, at length, he proveth 7i/edome to be atteined 
by good Skill of Numbers. With which great Teftimo- 
ny, andthe manifold proofs, and reafons, before ex- 
prefled, you may be fufficiently and fully perfwaded ; 
of the perfect Science of efrithmetick,, to make this 
account: That of all’ Sciences, next to Theologie, it is 
moft divine, moft pure, moft ample, and generall, moft 
profound, moft fubtile, moft commodious, and moft 
ne- 
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neceffary. Whofe next Sifter, is the Abfolute Science of 
Aagnitudes: of which(by the Direction and aid of 
him, whofe MJagnitdde is Infinite, and of us _Incompre- 
henfible) 1 now intend fo to write, that both with the 
Multitude, and alfo with the AZagnitude of marvelous 
and fruitful! verities, you (my friends and Countrey- 
men) may be {τ᾿ ἃ up and awaked, to behold what cer- 
rain Arts and Sciences (to our unf{peakable behoof) our 
heavenly Father,bath for us prepared, and revealed, by 
fundry Philofophers and. ALathematicians. 
Ron, Number and Magnitude, have a certain Origi- 
 nall feed, (as it were) of an incredible property : and 
of man, never able, fully to be declared. Of Number, 
anUnit, and of Magnitude, a Point, do feem to be 
much like Origininall caufes: Butthe diverfity never- 
thelefs, is great. We defined an Unit to bea thing Ma- 
cthematicall Indivifible : A Point, likewife, we faid to 
bea Mathematical! thing Indivifible . And farther, that 
a Point may have a certain determined Situation: that 
is, that we may aflign,and prefcribe a Point,to be here, 
there, yonder, &c. Herein, (behold) our Unit is free, 
and can abide no bondage, or to be tyed to: any place, 
or feat : divifible or indivifible. Again, by reafon, a 
Point may havea Situation limited to him: a certain 
motion, therefore, (to a place, and froma place) is to 
a Point incident, and appertaining. But an Ut cannot 
be imagined, to have any motion. A Point, by his mo- 
tion, produceth Mathematically, a line, (as we faid be- 
fore) which is the firft kind of Magnitudes, and moft 
fimple: An Uzit, cannot produce any number. A Line, 
though it be produced of a Point moved, yet it doth 
not confit of points : Number, though it be not pro- 
duced of an Uait, yet doth it confift of Units, asa ma- 
Number. teria!l caufe. But formally, Number, is the Union and 
Unity of Units. Which uniting and knitting , 15 the 
workmanthip of our mind : which, of diftinct and dif- 
creet Units maketh a Number: by uniformity, reful- 
ting 
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fing of acertain multitude of Units. And fo,every num- 
ber may -have his leaft. part given: namely, an Unit: 
But ποῖ οἵ a Magnitude, (no, notofa Line,) the leaft 
part can be given : becaule, infinitely, divifion thereof. 
may beconceived. All Magnitude, is either a Line, 2 
Plain, or a Solid. Which Line, Plain, or Solid, of no 
Senfe, can be perceived nor exactly by hand (any way) 
reprefented: nor of Nature produced: But 5 as (by 


degrees) Number did come to our perceiverance: So - 


by vifible forms, we are holpen to imagine, what our 
Line Mathematical is. What our Point, is. So precife, 
are our Magnitudes, that one Line is no. broader than 
another: forthey have no breadth: Nor our Plains 
have any thicknefte Nor yet our Bodies, any weight: 
be they never fo large of dimenfion. Our Bodies, we 
can have fmaller, than either Art or Nature can pro- 
duce any : and greater alfo, then all the world can 
comprehend. Our leaft Magnitudes, can be divided in- 
to fo many parts, as the greateft. As, a Liue ofan inch 
Jong, (with us) may be divided intoas many. parts, as 
may the diameter of whole world, from Eaft to: Wett : 
or any way extended: What priviledges, above all 
manuall Art, and Natures. might, have our two Scien- 
ces Mathematical ὃ to.exhibite, and to deal with things 
of fuch power, liberty, fimplicicity, purity, and perfe- 
ction ? And inthem, fo certainly, fo orderly, fo pre- 
cifely, to proceed : as, excellent, is that workman Με. 
chanical Judged, who neereft can approach to the re- 
prefenting of works, Mathematicaliy demonftrated >? 
And our two Sciences, remaining pure, and abfolute in 
their proper terms, and intheir own Matter, to have, 
and allow’, onely fuch. Demonftrations, as are plain, 
certain, univeriall, and of an xternali verity > This Sci- 
ence of A4agnitude, his properties, conditions, and aps 
purtenances: commonly , now is, aud from the be- 
ginning, hath of all Philofophers, been cailed Geometry. 
But verily, with a name too bafe and fcant, for a Sci- 
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ence of fuch dignity and ampleneffe. And, perchance, 
that name, by common and fecret confent; of all wife 
men, hitherto hath been fuffered to remain: that it 
might carry with ita perpetual! memory of the firft and 
notableft benefit, by that Science, to common people 
chewed : Which was, when Bounds and Metres of: land 
and ground, were loft, and confounded, (as in Ecypr, 
yearly, with the overflowing of Nélus, the greateft and 
Jongeft river in the world) or, that ground bequeathed, 
were to be afligned : or ground fold, were to be laid 
out: or (when diforder prevailed) that Commons 
were diftributed into feveralties. For, where, upon thefe 
and fuch like occafions, Some by ignorance, fome by 
negligence ; Some by fraud, and fome by violence, did 
wrongfully limit, meafure, encroach, or challenge (by 
pretence of juft content and meafure) thofe lands and 
rounds: great loffe, difquietnefle, murther, and war 
did (fulloft) enfue: Tull, by Gods mercy, aud mans 
induftry, The perfect Science of Lines ,Plains,' and So- 
lids (like a divine Jufticier,) gave unto every man his 
own. The people then, by this art pleafured, and great- 
ly relieved, in their lands juft meafuring : and other 
Philofophers,writing rules for land meafuring: between 
them both, thus, confirmed the name of Geometria, 
that is, (according to the very Etymologie of the word ) 
Land meafuring. Where the people knew no farther of 
Magnitudes ufe, butin Plains : and the Philofophers of 
chem had no fit hearers, or Scholers: farther to dif- 
clofe unto, then of flat, plain Geometry. And though, 
thefe Philofophers, knew of farther ufe, and beft un- 
derftood the Etymologie of the word, yet this name 
- Geometria, was of them applyed generally to all forts of 
Magnitudes : unleffe otherwhile, of Plato and Pytha- 
gras. When they would precifely declare their own 
Plo de Rp. doGrine. Then was* Geometria, vvith them, Studium 
quod circa planum verfatur. But, vvell'you may perceive 
by Enclid’s Elements, that more ample 1s our Ba τὰ 
then 
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thento meafure Plains: and nothing leffe therein is 
taught (of purpofe) then how to-meafure Land. Ano- 
ther name, therefore, muft needs be had, for our Ma- 
thematicall Science of Magnitudes: which regardeth 
neither clod nor turff: neither hill, nor dale: neither 
earth nor heaven: but is abfolute Megethelegia, not 
creeping on ground, and dafling the eye, with pole, 
“perch, rod or fine: but lifting the heart above the 
* heavens, byinvifible lines, & immortal beams:-meet- 
«* eth with the reflexions, of che light incomprehenfi- 
“ble: and fo procureth joy, and perfection unfpeaka- 
* ble. Of which true ufe of our Adegethica, or Megetho- 
dogia, Divine Plato feemed to have good taft and judg- 
ment: and (by the name of Geometry ) fo noted it : and 
warned his Scholers thereof ¢ :as, in his feventh Dialog, 
of the Common wealth may evidently be feen. Where 
in Latin) thus itis ; right well tranflated : Profetto, no= 
bis hoc non negabunt, Quicunque vel paululum quid Geo- 
metrie guftarunt, quin hec Scientia, contra, omnino {8 ha- 
beat, quam de ea loquuntur, qui in ip(a verfantur. In En- 
glifh, thus. Wertly (faith Plato, ) toboforver bath (but 
even very little) tatted of Geometry, twill not deny 
unto us, this: but that this Science, is of another 
condition, quite contrary to that, twhich they that are 
exerctied in tf,d0 (peak of it. And there it followeth of 
our Geometry. Quod quaritur cognofcendi illins Cratia, 
quod femper eff, non & ejus quod oritur quandoque C inte- 
rit. Geometria, ejus quod eff Semper, Coguitio eft. At toliet 
έτη (ὁ Generofe vir) adVeritatem, animum - Atque ita, 
ad Philoforhandim préparabit cogitationem, ut ad fupera 
Convertamus : qua, nunc, contra quam decet, ad inferiora 
dejicimus,cc. Quam maxime igitur precipiendum eff, wt 
qu praclariffineanthanc habitant Civitatem, nulle modo, 
Geometriam [pernant. Nam & que preter ipfius propofitum, 
quodim modo elfé videutur, hand exigua. funt, ce Te mutt 
needs be confefled (faith Plato.) scat [ Geometrie }ts 
learned, fo2 the knotwing of that Ὡς is ever: cain 
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tot of that, which in tine, both is beed and 6 brought 

fo atten, ες. Geometry ts the knotwleng of that tobich 

ic eberlatting, Jt willlift up therefore (D Gentle 

. Sir) cur mind to the verity: and by that means, tf 

will prepare the Lhcught, to the PpHulofophtcall love 

of wifpome, that he may turn 62 convert,tolward Πα; 

venty thinas, beth mind and thought] twbich notw, 

otherwife than becommeth us, we call dotp on bale 

5. infertour thing2, ἔς. chrefly, therefore Conunan- 

dentent mutt be gibert, that fuch as do inbabite this 

ntott honourable City, by no means, defptle Geome- 

trp. jto2 even thole things [done by it] which, in 

manner, feent to be, befide the purpofe of Geometry : 

are of no fmall impoztance, &c: And befides the ma- 

nifold ufes of Geometry, in Matters appertaining to war, 

he addeth more, of fecond unpurpofed fruit, and’ com- 

snodity, arifing by Geometry, faying : Scimus quin etiam 

aa Difciplinas omnes facilius per difcendas interel[e omnino, 

attigerit, ne Geometriam aliquis, an non, @c. Hanc ergo 

Doktrinam, fecundo loco difcendam fuvenibus ftatuamus. 

That is. wut alio, Ὡς krotv, that for the moe eafte 

icarning of all Arts, itimpozteth much, whether one 

have any knolwleng in qpeometry, 020, &c. Let us 

therefore make an ogdinance 02 decree, that this Sct- 

ence of young nien fall be learned in the fecond place. 

This was Divine P/ato his Judgment, both of the pur- 

pofed, chief, and perfect ufe of Geometry: and of his 

fecond, depending, derivative commodities. And forus 

Chriftian men, a thoufand thoufand more’ occafions 

7. D. are to have need of the help of *AZegethological Contem- 

Herein Las plations : whereby to train our Imaginations and Minds 

fhe earthly name by little and’ little to forfake and abandon,; the groffe 

οἵ Geometry. and corruptible Objects, of our outward fenfes : and to 

apprehend by fure doctrine demonftrative, Things Ma- 

thematicall. And by them readily to be holpen and con- 

du@ed, to conceive, difcourfe, and conclude of things _ 
InrelleQuall, Spirituall, sternall, &fuch as concern our 

. Bliffe 


Poe 


¢ 


rer sy ».υν 
ρον eae 


Mathematical! P reface. 


Bliffe everlafting. : which, otherwife (without Specialf 
privileds of Illumination, or Revelation from heaven) 
No mortall mans wit (naturally) is ableto reach unto, 
or to Compafie. And, verily, by my {mall Talent (from 
above) Iam able to prove and teftifie that the literall 
Text, and order of our divine Law, Oracles, and My- 
{teries, require more skill in Numbers, and Magnitudes: 
then (commonly) the Expofitors have uttered: but 
rather onely (at the moft) fo warned: and fhewed their 
own want therein. (To nameany, is teedleffe : and to 
note the places, is, here, no place: Butif 1 be duly ask- 
ked, my anfwer isready.) And without the literall,Gra- 
maticall, Mathematicall , or Naturall verities of fuch 
places, by good and certain Art, perceived no Spiritu- 
all fenfe, proper to thofe places, by Abfolute 7 heologie ) 
will thereon depend. “‘ No man, therefore, can doubr, 
“© buttoward the atteining of knowledg incomparable, 
‘© and Heavenly Wifdome: Mathematical Speculations 
‘¢ bothof Numbers and Magnitudes : are means, aids, 
‘* and guides: ready,certain,and neceffary.From hence- 
forth,.in thismy.Preface , willl frame my talk, toP/ato 
his fugitive SchOlers: or,rather, to, fuch, who well can, 
(and alfo will) ufe their outward fenfes, tothe glory of 
God, the benefit of their Countrey, and their own fe- 
cret contentation, or honeft preferment on this earthly 
Scaffold: Tothem, 1 will-orderly recite, defcribe and 
declare a great Number of Arts, from our two Mathe- 
maticall fountains, derived into the fields of Nature. 
Whereby fuch feeds, and roots, as..lie deep hid in the 
sround of Nature, are refrefhed, quickened, and pro- 
voked to grow, fhootup, flour, and give fruit, infinite 
andincredible.Andthefe Arts fhall be fuch, as upon 
Magnitudes properties do depend more than upon 
Numiber. And by good reafonwe may cali them Arts, 
and Arts Mathematicall Derivative, for Cat this time) I 
Define An art,fo be a (Pethodicall compleat Doctrine, 
babing abundency of fufficient cnd pecultar matter 
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peal twtth, by the allotpance of the Metaphyticall Hi 
lofopber : the knotwledg twhercof, fo humane fate is 
neteflarp. And that 1 account an Art Wathentaticall 
bertuative, which by athematicall semonfrative 
Art Mathemati> > SORTHOD, in Pumbers o2 Waqnifuses, seereth ard 
callDerwauve, confitmeth bis dedring, as much and aS perfectly as 
the matter (ubject 10.}} admit. And for that I intend, 
to ufe the name and propertie of a AZechanician, other- 
wife, then (hitherto it hath been ufed, I think’ ie good 
(for diftinction fake) to give you alfo a brief ‘defcrip- 
tion,what I mean thereby.4i oethanteian o2 aveechas 
nicall workutan,ts he whole (hil ts Wwithent knotwleag 
of Mathematicall vemenfration, perfectly to work 
and fini any fenfible twuo2k, by foe Mathematicall 
princtpall ΟΣ dertvatioe, dvemonttrated 02 vemonttra- 
bl2.Full well I know,that he which inventeth or maketh 
thefe demomontftrations, is generally called 4 fpecu- 
lative Mdechanician, which differeth nothing from a 
Li echanicall Mathematician. So,in refped of divers aGi- 
ons, oneman may have the name? of findry arts, as 
fometime of a Logician, fometimes, (in the fameman- 
ner otherwife handled) of a’Rhetoriciah. Of thefe tri- 
fles, I make (as now, in refpe& of my Preface,) fmall 
account: to file them for the fine handling of fubtile 
curious difputers.In other places, they may command 
me, to give good reafon: and yet, here, 1 will not be 
unreafonable. : | 
I. Firft, then, from the purity, abfoluteneffe, and Im- 
materiality of Principall Geometrie, is that kind of Geo- 
metrie derived, which vulgarly is counted Geometrie,and 
is the Artof meafuring teniible maanitndes, their jut 
quantifies and confents, This, teacheth to meafire 
either at hand: andthe Pra¢tifer to be by the thing 
Meafured : and fo, by due applying of Compaffe Rule 
Square, Yard, Ell, Perch, Pole, Line, Gauging. rod, 
(or {uch like inftrument) to the Length, Plain, or So- 
;, hidmeafured, * tobe certified, either of the length, 
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perimetrie, or diftance lineall : and this is called: Az; 
cometry, Or * to be certified of the content of any 
plain Superficies : whether it be in ground- Surveyed, 
Board or Glaffe meafured, or fuch like thing : which 
meafuring, isnamed, Embadometrie. * Or elfe to un- 
derftand the Solidity and content of any bodily thing : 
ἃς of Timber and Stone, or the content of Pits, Ponds, 
Wels, Veffels; fmalland great, of all fafhions. Where 
of Wine, Oyl, Beer, or Ale Velfels, ἃς the Meafuring 
commonly hath a peculiar mame, and is called Gaxging. 
And the general! name of thefe Solid meafures 15. Ste- 
reometry. Or elfe, this Vulgar Geomerry, hath confidera- 
onto teach the practifer, how to meafure things, with 
good diftance between him and the thing meafured : 
and to underftand thereby, either * how farre, a 
thing feen (on land or water) is from the meafurer : 
and this may becalled Apomecometrie: Or, how High, 
or deep, above or under the levell of the meafurers 
ftanding, any thing is, whichis feen on land or water, 
called Hypfometry. * Or, it informeth the meafurer, 
how broad any thing is,which is in the meafurers view: 
fo it be on land or water fituated:& may be called P/z- 
tometry.-Though I ufe here to condition the thing mea- 
fured,to be on land or water fituateéd: yec,know for cer- 
tain, that the fundry height of Clouds, blazing Stars, 
and of the Moon, may (by thefe means) have their di- 
ftances from theearth: and, of the blazing Stars and 
Moortthe folidity (as wel as diftances}to be meafured: 
but becanfe neither thefe things are vulgarly taught nor 
of acommon practifer fo ready ‘to be executed. 1, ra- 
ther let fuch meafures be reckoned incident to fome of 
eur other Arts, dealing with things on high, more pur- 
pofely , than this vulgar Land meafuring Geometry 
doth : as in Perspective and eAftronomy. 
F thefe Feats (farther applyed, is fprung the Feat 
of Geedefie, or Land Meafuring : more cunningly to 
tieafure and furveigh Land, Woods, and Waters, a- 
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far off. More cunningly, lfay: But God knoweth (hi- 
therto) in thefe Realms of England and Ireland, (whe- 
ther thfough ignorance or fraud, I cannot tellin every 
particular) how great wrong and injury hath (in my 
time) been commitred by untrve meafuring and fur- 
veying of Land or Woods, any wey. And, this I am 
fare: that the Value of the difference, between the 
truth and fuch Surveys, would have been able to have 
found (for ever) in each of our two Univerfities, an ex-. 
cellent Mathematicall Reader : to each allowing (year- 
ly)'a hundred Marks of lawfull money of this Realm: 
which indeed, would feem requifite, here to be had 
(though by other ways provided for) as well as the fa- 
mous Univerfity of Paris hath two Mathematical! Rea- 
ders, andeachtwo hundred French Crowns yearly, 
of the French Kings magnificent liberality onely. Now, 
apain, to our purpofe,returning : Moreover, of the for- 
mer knowledg: Geometricall, are grown the skils of 
Geegraphie, Chorographie, Hydrographie, and. Stratarith- 
metry oq οὗν ἢ | an 
GEOGRAPHIE teacheth ways, by which, in 
fundry forms, (as Spherike, Plain, or other) the Situa- - 
tion of Cities, Towns, Villages, Forts, Caftles, Moun- 
tains, Woods, Havens, Rivers, Creeks, and fuch other 
things, upon the out-face of the earthly Globe (either 
in the whole, or infome principall member and porti- — 
on thereof conteined) may be defcribed and defigned, 
in commenfurations Analogicall to Nature, and werity: 
and moft aptly to our view, may be reprefented. OF 
this Art how great pleafure, and hovy manifold com- 
modities do come unto us daily and hourly: of moft 
men is perceived. While fome, to beautifie their Hals, 
Parlers, Chambers, Galeries, Studies or Libraries with : 
other fome, for things paft, as battles fought, earth- 
quakes, heavenly firings, andfuch occurents, in hifto- 
ries mentioned :, thereby lively, as it were, to view the 
place, the Region adjoyning, the diftance from Winer 
uc 
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fuch other circumftances. Some other prefently to view 
the large dominion of the Turk: the wide Empire of 
the Mofcovite : and the little morfell of ground, where 
Chriftendome (by profeffion) is certainly known. Lit- 
tle, I fay, in refpect of the reft, &c. Some either, for 
their own journeys directing into far lands = or to 
underftand of other mens travails. To conclude, fome 
for one purpofe, and fome for another, liketh, loveth, 
setteth, and ufeth Maps, Charts, and Geographicall 
Globes. Of whofe ufe, to {peak fufficiently, would re- 
quire a book peculiar. 

CHOROGRAPHIE, feemeth to be an un- 
* derling, and a twig of Geographie : and yet neverthe- 
** feffe, is in practife manifold, and in ufe very ample. 
“¢ This teacheth Analogically to‘defcribe a {mal portion 
* or circuit of ground, with the contents: not regardiug 
“¢ what commenfuration it hath to the whole, or any 
** parcell,without it, conteined. But inthe territory or 
«© parcell of ground, which it taketh in hand to make 
“© defcription of, it leaveth out (or undefcribed). no nio- 
‘* table, or odde thing, above the ground vifible. Yea, 
« and fometimes, of things under ground, giveth fome 
«© peculiar mark, or warning : ‘as of Metal-mines, Cole- 
<* pits; Stone Quaries, &c. Thus a Dukedome, a Shire, 


“* a Lordfhip, or leffe, may be defcribed diftin@ly. Bur ° 


marvellous pleafant and profitable it is,in the exhibiting 
tooureye and commenturation, the plat of a City, 
Town, Fort, or Palace-, in true Symmetry: not ap- 
_ proaching to any of them: and out of Gun-fhor, &c. 
Hereby the Architect may furnith himfelf, with {tore of 
what paterns he liketh: to his great inftruction: even 
in thofe things which outwardly are proportioned : ei- 
ther fimply inthemfelves : orrefpectively to Hils, Ri- 
vers, Havens, and Woods adjoyning. Some alfo, term 
this particular defcription of places, Topographie. 
HY DOGRAPHIE, delivereth to our know- 
** ledg, on Globe or in Plain, ute pertect eile ag 
e=- 
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“ defcription, of the Ocean, Sea-coafts, through the 
‘* whole world:or in the chief & principal parts thereof: 
** with the Ifles & chief perticular places of dangers,con- 
teined within the bounds,and Sea-coafts defcribed:as of 
Quick-fands, Banks, Pits, Rocks, Races, Countertides, 
Whirle-pouls,&c. This dealeth with the Element of the 
water chiefly : as Geographie did principally take the Ele- 
ment of the Earths defcription (with his appurtenances) 
to task.And befides this, Hydrographie, requireth a perti- 
cular Regifter of certain Land-marks(where marks may 
be had) from the fea,well able to be skried,in what point 
Ὁ of the Sea compaffe they appear, and what apparent 
form, fituation, and bignefle they have, in refpect of a- 
ny dangerous place in the fea, or neer unto it, affigned : 
And in all Coafts, what Moon maketh full Sea, and 
what way, the Tides and Ebbes, come and go, the Hy- 
drographer ought to record. The foundings likewife : 
and the Chanels wayes: their number,aud dephts or- 
dinarily, at ebbe and floud, ought the Hydvographer,, 
by obfervation and diligence of A4ea/urimg, to have 
certainly known, And many other points, are belonging 
to perfect Hydrographie, and fortomake a Rutter, by: 
of which, I need not here {peak : as of the defcribing, 
in any place, upon Globe or Plain, the 32 points of the 
- Compaffe, truly: (whereof, {carcely four, in. England, 
have right knowledg : becaufe,the lines thereof, are no 
ftraight lines nor Circles.) Of miaking due projection 
ofa Sphere in plain. Of che Variation of the Compafs, 
from true North. And fuch like matters (of great im- 
portance, all) Ileave to {peak of in this place, becaufe,. 
i may feem (already) to have enlarged the bounds and 
duty of an Hydrographer,much more than any man (to 
this day) hath noted or prefcribed: yetam J well able 
to prove, all thefe things, to appertain, and alfo to be 
proper tothe Hydrographer. The chief ufeand end of 
this Art, is the Art of Navigation, but it hath other di- 
verfe ufes, even by them to be enjoyed, that never lack- 
fight of land. | S.T RA- 
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~STRATARITHMETRIE, istheskill (ap- 
pertaining to the war,) by which a man can fet in figure 
analogicall to any Geometricall figure appointed, any 
certain number or fumme of men: of fuch a figure ca- 
pable: (by reafon of the ufuall {paces ketween Souldi- 
ers allowed: and for that, of men, can be made no. Fra- 
ctions: yet nevertheleffe, he can order the given fumme 
of men, for the greateft fuch figure, that of them can 
be ordered) and certifie of the overplus (if any be) and 
ofthe next certain fumme, which, with the overplus, 
will admit a figure exactly proportionall to the figure 
afligned. By whichskillalfo, of any army or company 
of men: (the figure and fides of whofe orderly 
ftanding , or array is known,) he is able to exprefle 
the juft number of men, within that figure conteined : 
or (orderly) able to be conteined. * And this figure, 
and fides thereof, he is able to know: either being by, 
and at hand : or a farre off. Thus farre ftretcheth 
the defcription and property of Stratarithmetrie : fut- 
“ficient for this time and place. It differeth from the 
“ feat T atticall, De aciebus inftruendis, becaufe, there is 
“ neceffary-the wifedome and forefight, to what pur- 
*t pofe he fo ordereth the men, and skilful ability, alfo, 
“ for any occafion, pple to devife and ufe the 
“ aptett & moft neceffary order,atray and figure of his 
“ Company and Sum of men.By figure, mean,as either 
“of a Perfect Square,T riangle,Circle, Ovale, long [quare, 
(ofthe Greeks itis called Ereromekes) Rhombe, Rhom- 
boid Lunular, Ring, Serpentine, and {uch other Geome- 
tricall figures: Whichin wars, have been, and are to 
be ufed for commodioufneffe, neceflity and advantage, 
&c. And nofmall fkill ought he’to have, that fhould 
make true report, or neer the truth of the numbers and 
fummes, of footmen or horfemen, in the Enemies or- 
dering. A farre off, to make aneftimate, between neer 
terms of More and Leffe, is not a thing very rife, 
among thofe that gladly would do it. Great pol- 
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licy may be ufed of the Captains, (at times fit, and in 
places convenient) as to ufe figures, which make grea- 
τοῦ fhew,of fo many as he hath:& ufing the advantage 
of the three kinds of ufuall fpaces: (between footmen 
or horfemen) to take the largeft: or when he would 
feem to have few, (being many :) contrariwife in Figure 
and {pace. The Herald, Furfuivant, Serjeant Royall,Cap- 
tain, or whofvever is carefull to come neer the truth 
herein, befides the Judgment of his expert eye, his skill 
of Ordering Taéicall, the help of his Geometricall in- 
{trument: Ring or Staffe Aftronomicall: commodi- 
oufly framed for carriage and. ufe.) He may wonder- 
fully help himfelf by perfpective Glaffes. In which, (I 
truft) our pofterity will prove more skilfull and expert, 
and to greater purpofes, than in thefe dayes, can (al- 
moft) be credited to be poffible. ge 
Thus have J lightly pafled over the Artificiall Feats, 
chiefly depending upon vulgar Geometry “and common- 
ly, and generally reckoned under the nameof Geometry. 
But there are other (very many) Methodicall Aris, 
which, declining from the purity, fimplicity, and Im- 
materiality, of our Principall Science of Magnitudes : 
do yet nevertheleffe ufe the great ἀνά, direGtion, and 
Method of the [414 principall Science, and have’ proper 
names, and diftint: both from the Science of Geome- 
try, (from which they are derived) and one from the 
other. As PERsPECTIVE, ASTRONOMY, Mu- 
SICK, COSMOGRAPHIE, ASTROLOGY , StTa- 
TIKE, ANTHROPOGRAPHIE, TROCHILIKE, 
HELICOSOPHIE , PNEUMATITHMIE , MENA- 
DRIE, ΗΥ̓ΡΟΘΟΕΙΌΡΙΕ, HyDRaGOGIE ;Ho- 
ROMETRIE, ZOGRAPHIE, ARCHIT Eje- 
TORE, NAVIGATION, THAUMATURGIKE, and 
ARCHEMASTRIE. Ithinkit neceflary, orderly, of 
thefe to give fome peculiar defcriptions: and withall, 
to touch fome of their commodious ufes, and fo to 
make this Preface, to be a little fweet, pleafant Nofe- 
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av for you, to comfort your Spirits, being almoft out 
προ gehen and. in doses (through brutifh brute) 
Weening that Geometry, had but ferved for building of 
an houfe, or a curious bridg, or the roof of Weftmin- 
fter hall, or fome witty pretty devife, or engin, appro- 
priate toa Carpenter, or a Joyner, Xc. That the thing 
is far otherwife, than the world, (commonly) to. this 
day, hath deemed, by word and work, good proof will 

fades. Ὁ: | 

pnt thefe Arts, by good reafon, PE RS.P EC- 
TIVE oughtto be had, e’re of eAftromomicall Appa- 
vences, perfect knowledg can beatteined. And becaufe 
of the prerogative of Ligér, being the farft of Gods Crea- 
tures: and the eye, the light of our body, and his fenfe 
moftmighty, and his organ moft artificial, and Geome- 
trical. At Perfpettive, we will begin therefore. er 
fpectiveisan art spathematicali, whtch bemonftrae 
tet the manner and properties of all tabtattons, 
Direct, Beoken, and Weflected. This Defcription, or 
Notation, is brief: but it reacheth fo far, as the world 
‘swide. It concerneth all Creatures, all Actions, and 
paffions, by Emanation of beams performed. Beams or 
naturall liries, (here) 1 mean, not of light onely, or of 
colour (though they, to eye, give fhew, witneffe, and 
proof, whereby to ground the art upon) but alfo of 
other Forms, both Subftantiall and Accidentall, the cer- 
* pain and determined Radial! Emanations. By this at 
(oniicting to {peak of the higheft points) we may ule 
our eyes, and the light, with greater pleafure, and GFE 
fester Judgment: both of things, in light feen, and 0 
other : which by like order of Lights Radiations, work 
and produce-their effeds. We may be afhamed tobe 
ignorant of the caufe, why fo fundry ways our eye 15 = 
ceived, and abufed : as, while the eye weeneth a roun 
Globe or Sphere (being far off) to be a flat and plain 
Circle, and fo likewife judgeth a plain Square to bea 
round : fuppofeth walls parallels , to approach, 4 εἰς 
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off : roofand floure parallels, the one to bend downz 
ward, the other to rife upward, ata little diftance from 
you. Again, of things being in like {wiftneffe of moving 
to think the neerer to move fafter,and the farther much 
flower. Nay, of two things, whereof the one (incom- 
parably) doth move fwifter than the other, to deem 
the flower to move very fwift, and the other to ftand : 
What an errour is this, of our eye? Of the Rainbow, 
both of his Colours, of the order of thecolours, of the 
bigneffe of it, he place and height of it, (&c.)to know 
the caufes demontirative, is it not pleafant, is it not ne- 
ceflary ? oftwo or three Sunnes appearing «+ of bla- 
zing Stars: and fuch like things: by naturall caufes, 
brought to paffe, (and yet nevertheleife,of farther mat- 
ter Significative) it is not commodious for man to know 
the very true caufe and occafion Naturall? ‘Yea, rather 
is it not, greatly, againft the Soveraignty of Mans na- 
ture,to be fo overfhot and abufed with things (at hand) 
before his eyes ? as. with a Peacocks tail, and a Doves 
neck: ora whole ore, in water holden, to feem broken. 
Things far off to feem neer, and neer, to feem’ far off. 
Smail things to feem great, and great to feem {mall. 
One manto feem an Army.Oramanto δεῖ curftly a- 
fraid of his own fhadow. Yea, fo much, to fear, that if 
you being (alone, neer a certain σίας, and proffer with 
dagger or fword, to foyne at the glaffe, you fhall fud- 
denly be moved to give back (in manner) by reafon of 
an Image appearing in the air, between you and the 
glaffe, with like hand, {word or dagger, and with like 
quickneffe foyning at your eye, likewife as you do at 
the Glafle. Strange, thisis to hear off, but more mer- 
vailous to behold, than thefe my words can fignifie. 
And nevertheleffe, by demonftration Optical, the or- 
der, and caufe thereof, is certified : even fo as the effed 
is confequent. Yea, thus much more, dare Itake upon 
me, toward the fatisfying of the noble courage, that 
longeth ardently forthe wifedome of Caufes Naturall: 
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asto let him underftand, that,in Loudon, he may with 
his own eyes, have proof of that, which I have faid 
herein. A Gentleman, (which, for his good fervice, 
done to his Countrey, isfamous and honourable : and 
for skill inthe Mathematicall §ctenees, and Languages, 
‘5 the Odde man of this land, &c.) even he is able: and 
(Iam fure) will, very willingly, let the Glaffe, and 
proof be feen : and fo I (here) requeft him: for the 
encreafe of wifedome, inthe honourable: and for the 
ftopping ofthe mouths malicious: and reprefling the 
arrogancy of the ignorant: ye may eafily guefle, what 
Tmean. This Art of Perfpeétive 15 of that excellency, 
and may be led, to the certifying, and executing of fuch 
things, as no man would eafily believe without Actu- 
all proof perceived. Ifpeak nothing of Natural Philo- 
fophie, which, without Per/peéfive, cannot be fully un- 
derftood, nor perfectly atteined unto. Nor of «4ftromi- 
my : which without Perfpeéréve, cannot wel be groun- 
‘ded. Nor Affrology, naturally verified, and avouched. 
- That part hereof, which dealeth with Glaffes (which 
name Glaffe, is a generall name, in this Art, for any 
thing, from which a Beam reboundeth) is called Gatop- 
trike and hath fo many ufes, both marvellous, and pro- 
Grale: that, both, it would hold metoo long, to-note 
therein the principal conclufions, already known: And 
alfo (perchance) fome things might lack due credit with 
you: And I, thereby to lofemy labour: and you, to 
flip into light Judgment. * Before you have learned 
fufficiently the power of Nature and Art. | 
Ow to proceed: ASTRONOMIE, isan art 
opathentiticall, which demontlratech the pikance, 
niagnitndes, ἀπὸ all naturall motions, apparences, 
and pattions poper tothe Planets and fixed H|tars, 
for any tinre pall, prefert, and fo come: τῇ refpect of 
a certain Wo2rizon, 02 twithout ret pect of any orsen. 
By this art we are certified of the diftance of the {tarry 


skie, and of each Planct, from the Center of the a 
| an 


S. WP. 


th 
i} ἃ 
he} 
Ree hy 
ΜΝ 

“ 
Nays | 

" 

a 
a 
bh | 
ia 4 

Di r 
ὙΠ" 
bad 

amt a 

ts 
au ἡ 
ip, Ἂ 
Uni 
phat 
any 
bah 
aoe 
᾿ - 
Bias 
it ee 
Webedg 
29 
ΠῚ 
ὉΠ 
ΠΝ 
ΠΝ 
Aber 
aE 
Ὧ: 
δ ν 
it 5 
Hl 
ἢ 
Ἢ 
ΓΤ 
ἡ ὲ 
Εν) 
fi 
A! 
ity 
\ " 
14} 
ΤΠ] 
ig 
nt 
DAD bee 
We 
A hs 
ey 
ἐμ ἢ 
a 
ἘΠ) 
Me 
i 
ae 
Wate 
tah 
ἘῸΝ 
τ 
i 
ip 

Aig. 
ie 

Haake eB 
Hg 
AY las 
a Ae 
ΠΝ 7 Sti y 
Piles 
Wee : 
We 

ἢ} 

ἢ 

ΠῚ 

a 4 q 

4 
ἢ 

ἢ ἐπ 
ΡΠ 
Wis 

Ni ih 

my ἮΝ 
(et 
He 
We 
i ἣν 
ΠΗ 
ἸΝ. 
i! ΠΗ} 
hl | fee 
at 
i ἢ 3! 4 


SE eee ἘΞ ΞΘ ἐν 
ν ls © a set ς- Κοὶ = Ξ-ὰ 


Note. 


PO τανε ας ς SE 


John Dee bis 


afid of the greatneffe of any Fixed Starfeen, or Planet, 
in re{pect of the earths greatnefle. As, we are fure (by 
this Art) that the Solidity, Maffinefle, and Body of the 
Sun, conteineth the quantity of the whole Earth, and 
Sea, a hundred threefcore and two times, leffe by ὁ one 
eight part of che earth,but the body of the whole earth- 
ly Globe and Sea, is bigger than the body of the Moon, 
three and forty times lefle by 5 ofthe Moon. Where- 
fore the Szz is bigger than the AZoow, 7000 times, leffe 
by 5933 that is, precifely 694075 bigger than, the Moon. 
And yet the unskilful man, would judg them a like big. 
Wherefore, of neceflity, the oneis much farther from 
us than the other. The Suz when he is fartheft from the 
earth (which, now,.i our age,.is, when he is in the 8 


1 


degree, of Cancer) is 1179 Semidiameters of the Earth, ἡ 


diftant. And the AZcon when fhe is fartheft from the 
earth, is 68 Semidiameters ofthe earthand;. The nee- 
reft, that the “ρον commeth to the Earth , is Semidia- 
meters 523. The diftance of the ftarry skie is from us, in 
Semidiameters of the earth 200813. Twenty thoufand 
fourfcore; one, and almoft-a half. Subftra& from this, 
the Moons neereft diftance, from the Earth: and there- 
of remaineth Semidiameters of the earth 200293. Twen- 
ty thoufand nine and twenty and a quarter. So thick is 
the heavenly Palace, that the P/unets have all their ex- 
ercife in, and moft mervailoufly perform the Comman- 
dement and Charge to them given by the omnipotent 
Majefty of the King of kings. This is that, which in Go- 
nefis is called Ha Rakia. Confider it wel. The Semidi- 
ameter of the earth, conteineth of our common miles 
3436-7 three thoufand, four hundred thirty fix and four 
eleventh parts of one mile. Suchas the whole earth and 
Sea, round about, is 21600. One and twenty thoufand 
fix hundred of our miles. Allowing for every degree of 
the greateft circle, threefcore miles. Now if you weigh 
well with your felf but this little parcell of fruit, -4frv- 
nomicall, as concerning the bigneffe, Diftances of Sux, 
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Maoon, Starry Skie, and the huge maffineffe of Ha Rakia 
will you not finde your confciences moved, with the 
Kingly Prophet, to fing the confeflion of Gods Glory, 
and fay, Lhe Weavens declare tye glory of Gad, ¢ tye 
Stirmament [Ha Rakia] Helveth forth the works of 
bis hands. And fo forth, for thofe five firft ftaves of 
that kingly Pfalm. Well, well, Ir is time for fome, ta 
lay hold on wifedome, and to Judg¢ truly of things: and 
not fo to expound the Holy Word, all by Allegories : 
as to Neglect the Wifdom, Power, and Goodneffe of 
God, in, and by his Creatures, and Creation to be feen 
and learned. By Parablesand Analogies of whofe na- 
tures and properties, the courfe ofthe Holy Scripture, 
alfo, declarethto us very many Myfteries. The whole 
Frame of Gods Creatures, (which is the whole world) 
is tous, a bright glaffe: from which, by reflexion, re- 
boundeth to onr knowledg and perceiverance, Beams, 
and Radiations : reprefenting the Image of his Infinite 
Goodneffe, Omnipotency,and wifdome. And we there- 
by are taught and perfwadedto Glorifie our Creator, 
as God: and be thankfull therefore. Could the Hea- 
thens finde thefe ufes, of chefe moft pure, beautifull 
and Mighty Corporall Creatures: and fhall we, after 
that the true Sonne of righteoufnefle is rifen above the 
Horizen of our temporall Hemifphere , and hath fo a- 
bundantly ftreamed into our hearts the dire& beams of 
his goodnefle, mercy, and grace: Whofe heat ΑἹ! 
Creatures feel: Spirituall and Corporal! : Vifible and 
Invifible :. Shall we (1fay) look upon the Heaven,Stars 
and Planets, asan Oxe, and an Affe doth: no further, 
careful or inquifitive,what they are: why were they cre- 
ated : how do they execute that they were created for? 
Seeing,all Greatures were for our fake created: & both 

we, and they, created chiefly to glorifie the Almighty 

Creator: 8&:that by all means to us poffible. Nolite igno- 

rare(faithPlato in Epinomus, {apientiffimum quiddam effe. 

We penotignoezant dironomiie fo be a thug of ex- 
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cellent wlifesome. «4/tronmy was to us from the be- 
ginning commended, and in manner commanded by 
God himfelf. In afmuch as he made the Sw#, Afoon and 
Stars. to be to us for Signes, and knowledg of feafons, 
and for Diftin@ions of days and years. Many words 
need not. But I with,every man fhould weigh this word 
Signes. And befides that, conferre it alfo with the tenth 
Chapter of Jeremie. And though fome think, that there 
they have found arod: Yet modeft reafon, will be in- 
different Judg,who ought to be beaten therewith, in 
refpeé of our purpofe. Leaving that: I pray you un- 
derftand this: that without great diligence of Obfer- 
vation, Examination and Calculation, their periods and, 
courfes (whereby Di/finttiow of feafons, years and New 
Moons might precifely be known) could not exactly be 
‘certified. Which thing to perform, is that Art, which 
we here have defined to be Aftronomie. Whereby we 
may have the diftin€ courfe of times, dayes, rears and 
ages: afwell for Confideration of facred Prophefies, 
accomplithed in due time, foretold : as for high Myfti- 
call Solemnities holding : And for all-other humane 
affairs, Conditions, and Covenants upon certain time, 
between man and man, with many other great ufes: 
Wherein, (verily,) would be great incertainty, Confu- 
fion, untruth, and brutifh Barbaroufnefle : without 
che wonderfull diligence and skill of this Art: conti- 
nually learning and determining Times, and periods of 
Time, by the Record of the heavenly book, wherein all 
times are written, and to be read with an Afronomicalt 
ftaffe, inftead ofa feftue, ἊΣ 
MUSICK, of Motion, hath. his Originall caufe. 
Therefore, after the Motions moft fwift, and moft flow, 
which are in the Firmament, of Nature performed: and 
under the Afronomers Confideration : now 1 will {peak 
of another kind of (Motion, producing found, audible, 
and of Man numberable. A4Zw/ick, leall here that Svs 
encewhich of the Greeks is called Harmonice. Not oe 
; ing 
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fing with the Controverfie between the ancient Har- 

moufts and Canonifts. Quick ἰδ ἃ dpathensaticall Sct 

ence, tebich feacheth by fen’e and reafon, perfectly to 

{0.5 aud oer the titerfittes of founds biah and 

low. Aftronomy and ALufick are Sifters, faith Plato. As 

for eAftronomy, the eyes: fo for Harmonious Motion, 
the eats vvere made. But as Affrovomy hath a more di- 
vine Contemplation and commodity,than mortall eye 
can perceive : fois A4ufick.to be confidered, that the 
* Mind maybe preferred ‘before the ear. And from 

audible found, we ought toafcend, to the examination: 
wvhich mumbers.are Harmonious, and vvhich not. And 
wvhy, either, the one-are: or the other are not. I could 
at large,imthe heavenly* motions and diftances, de- 
fcribe a marvellous Harmony of Pythagoras Harp, wvith 

eight ftrings. Alfofomewhat mightibe faid * Afercurius 

two Harps, each of four ftrings Elementall. And -very 
firange matter, might-be alledged ofthe Harmony, to 

our * f{pirituall part appropriate. Asin Ptolomews third 
“book. in the fourth and fixt ‘Chapters may/appear. 
-* And vvhat isthe.canfeofithe apt bond, and friendly 
fellowfhip,-of tlie. Intelle@uall and Mentall part of us, 
iwvith our groffe and -corruptible ‘body , but a-certain 
Mean,and Harmonious Spinituality, with both participa- 
ting,and of hoth:(in a manner) refulting? Inthe * Tune 
of Mans woyce,aadalfo* the found of Inftrument, vvhat 
might ‘be faid of Harmonie : No icommon Mulician 
-wvould lightly:-belteve. Butofthefundry Mixture (as I 
~ ‘May:term it) and concurle, diverfecollation and appli- 
cationof ithele. Harmonies : as cof three, fout, five or 
more: iMarvellouschave the effects been: and yet may 
be foundand produceiithe like: vvith fome proport- 
onall confiderationfor our time and:being: in -refped 
-s0f τῆς ftate.,, sof the things:then: sin yvhich, and by 
-wwvhich, thewvondrous effets vvere vvrought. Demscri- 
tusand T heophraftes affirmed, :that by Adufick, -griefs 
and difeafes.of the mindand ay might :be.cured -or 
2 in- 
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inferred. And we finde in Record, that Terpander, A- 
rion, I[menias , Orpheus , Amphion, David, Pythagoras, 
Empedocles, Afcleptudes, and Timotheus by Harmonivall 
Confonancy, have done, and brought to paffe, things 
more than marvellous to hear of. Of them then, ma- 
king no farther difcourle in this place. SureI am, that 
Common Afufick, commonly ufed , is found to the 
Maficians and Hearers,to be fo Commodious and plea- 
fant, That if I would fay and difpute but thus much: 
That it were to be otherwife ufed, then it is, I fhould. 
finde more reprievers, then I could finde privy ‘or skil- 
fulfofmy meaning. In things therefore evident, and 
better known, than I can expreffle : and fo allowed and 
liked of, (451 would with fome other things had the 
like hap) I will {pare to enlarge my lines any farther, 

but confequently follow my purpofe. 
Of COSMOGR A PHIE, I appointed briefly 
in this place, to give you fome intelligence. Cofmo- 
graphic isthe whole and perfec defcription of the bea 
venly and alfo elementall part of the tvozld, and thetr 
hontologall application,and mutual collation necetla- 
ry. This Art requireth A/tronomy, Geographie Hydro- 
graphie and (Mufick,.  Therfore, itis no {mall Art, 
nor fofimple , as incommon practife, it is (flightly) 
confidered. This matcheth Heaven , and the 
Earth in one frame, and aptly applyeth parts corre- 
{pondent: So, as, the Heavenly Globe,may (tn practife) 
be duly deferibed upon the Geographicalt and Hydro- 
sraphicall Globe, And there, for us to. confider an L4- 
guinottiall Circle, an Ecliptigue line, Colours Poles, Stars 
in their true Longituds, Latitudes, Declinations and 
Verticality : alfo Climes and Parallels: and by an 
Horizon annexed, and revolution of the earthly 
Globe (as the Heaven, is by the Primovant, carried a- 
bout in 24 equal! Hours) to learn the Rifings and Set- 
tings of Stars (of Virgél in his Georgicks, of Hefiod: of 
Hippocrates in his Medicinall Sphere, to Perajcca King of 
_ the 
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the Afacedonians: οὗ Diocles, to King Antigoxus, and 
of other famous Philofophers prefcribed) a thing, necet- 
fary, for due manuring of the earth, for Navigation, for 
the Alteration of mans body : being whole, fick,woun- 
ded, or bruifed, By the Revolution, alfo, or moving 
of the Globe Cofmographicall, the Rifing and Setting 
ofthe Sun: the Lengths of days and nights: the Hours 
and times (both night and day) are known: with very 
many other pleafant and neceffary ufes: Whereof,fom 
are known: but better remain, for fuch to know and 
ufe: who ofa {park oftrue fire, can make a wonderful 
bonfire, by applying of due matter, duly. 7 
Of AST ROL OGLIE,here I make an Art, fe- 
~ verall from.A/tronomy : not by new devife, but by good 
reafon and authoritie: for, Aftrologte is an Arle “Daz 
themraticall, tobtch oemontErateth reafonably the ope, 
rations and effects, of the naturall beams, of light, 
andiecret influciice; of thefotars and Planets + i 
ebery clement andelementall body; at all times tn anp 
$Ho2t301 aligned. This art is furnifhed with many other 
great arts and experiences : As with perfect Perjpetirve, 
Aftronomy, Cofmographie, Natarall Philofophie, ot the 4 
Elements, the Art of Graduation, and me good un- 
derftanding in A4ufick,, & yet moreover, with another 
greatArt, hereafter following ,though I shere,fet this be- 
fore, for {ome confiderations me moving.Sufficient(you 
fee) is the ftuffe, to make this, rare and fecret art,of & 
hard enough to frame to the-conclufion Syllogifti- 
call: yet both che manifold and continuall travails of 
the moft ancient and wife Philofophers, for the attei- 
ning of this art : and by examples of effects, to confirm 
thé fame : hath left unto us fufficient proof and witnels, 
and we alfo daily may perceive, That. mans body, and 
‘all other Elementall bodies are.altered, difpofed, orde- 
red, pleafured and difpleafured,by the Influential work- 
ing of the Sun, 100m, and other Stars and Planets. And 
herefore, faith Arifforle, in the firlt of his AZeteorologs- 


call 


John Dee bis 
ea books, in the fecond Chapter : ἘΠῚ avtem neceffario 
Mundus ifte [upernis lationibus fere continuus. Ut, inde, 
vis ejus Univer[avegatur.En fiquidem can/a prima putanda 
omnibus oft , unde mores principinm exiftit. That is: ἘΠ. 
[Elemental 1002} ts of necetitty,almowl nex: adjoy2 
ning, tothe peavenip motions : Bhat from thence all 
his bertue ΟΣ fore map be governed. 3102) thatis to be 
thonabtthe fir Caute ante all: from tobich, the bez 
ginning of mofion ts. And agatn,m the tenth ‘Chap- 
ter.  Oportet igtur, & horum principiafumathns, & caufas 
omnium fimiliter.Principinm igitur ut movens pracipunmg ; 
ch omninm primum, Circulws ille effin quo manifefte Solvs 
latio, @c. And fo forth. Bis ALerecrological’ books, are 
full of arguments, and éffetuall demonftrations, of the 
vertue, operation, and power of the heavenly bodies, ° 
inand upon ‘the four Elements, and other bodies of 
them (either perfectly or unperfectly) ‘compofed. And 
in his fecond book, Degeneratione  Corruptione. in the 
tenth Chapter. 2x0 circa & prima lario, Ortus & LInteri- 
rus caufanone#t: Seb dbliqui ΟἿΟΣ latio: eanamque & 
continua ‘eft, Ὁ duchus motibus fit. In Englifh thus. 
Waiberefore the uppernieh settowtsnot the ranfe of 
‘Weneration snare2reption, butthe motton of the Zo- 
diack, for’ that both re’ contmnall, arts ‘caefen of tim 
nisvines. ‘And in his fecond book, ἀπά ‘fecond ‘Chap- 
terof his Phificks. Homo namque generat ‘biminem, 414; 
Sol.. 3702 Han (faith ‘he) anv the Sun, τὸ τσυξο of 
mans generation. Authorities may be brought very 
matiy : both of reco. z000.-yea and 000° years Anti- 
quity : of great Philifophers, Expert, wife, and godly 
men, for that Conchifion : which daily and hourly, we 
men, may difcern and perceive by‘fenfe and reafon. All 
beafts do'feel, and ‘fimply “fhew by their ations and 
paflions, outward “and inward. All Plants, Herbs, Trees, 
Flowers‘and Fruits, ‘And‘finally, the’Elements, and all 
things of the Elements compofed, do give Teftimony 
(as Ariftorle faid) that ther Wabote Ὁ pofttions , “ber, 
tues, 
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facs, and naturall motions, Depend of the Activity of 

the heavenly ottons and Jjufiuentes, Wiberby, θὲ 

fines the {pectficall nzder and fain, vue to ever pieced: 
απὸ Βοος the Pature, proper tothe Zupibipuall (5.8. 

frix, of the thing produced: Wibat (9. 1 be foe beac 
benly Jnrpre fon, the perfect anbetreust pect. ἡ γον 
logian hath to conclude. Not onely (by Apotelefmes ) 

7 δγὶ, but by Naturalland Mathematical! demontftra- 

tion τὸ διότι. Whereunto, what Sciences are requifite 
(without exception) 1 partly have here warned: And 

in my Propedenmes(befide other matter there difclofed) 

I have Mathematically furnifhed up the whofe Method. 

To this our'age, not fo carefully handled by any, that 

ever I faw,or heard of, Iwas (for™ 21.yearsago)by cer- »* ane 1548.and 
- tain earneft difputations, of the Learned Gerardus Aer 1549inLovain, 
cator,& Antonius Gogava,( & other) thereto fo provoked: 
and(by my conftant and invincible zeal go the verity) in 
obfervations of heavenly Influences {to the Minute of 
time, ) than fo diligent: And. chiefly-by the Superna- 
turall influence, from the Star of facob; fo dire&ed : 

That any modeft and fober Student, carefully and: di- 
ligently feeking for the Truth,.will both finde and con- 

feffe, therein, to be the Verity, of thefe my words : and 

alfo become.a Reafonable Reformer, of three forts of 
people : aboutthefe Influential! operations, greatly er- 

ring from the truth .Whereof the one isLight Belted: Note, 
ers, the other Light Deiptfersy and the third Light 
Ja2actifers. The firft,and moft common fort, think 1. 
the Heaven and: Stars, to be. anfwerable to any their 

' doubts oridefires: which isnot fo: and, indeed, they, 

too much, over-reach, The fecond fortthink no Influ- 2, 
entiall vertue (from the heavenly Bodies) to bear any 

{way in Generation and Corruption, in this Elementall 
World. And to the San, AZoon and Stars (being fo ma- 

ny, fo pure, fo bright, fo wonderfull big, fo far in di- 
ftance, fo'manifold in their motions, fo conftant in their 


Periods, &c.) they affign.a flight, fimple office or ib 
an 
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and fo allow unto them (according to their capacities) 
as much vertue, and power Influential, asto the Signe 
of the San, Ζζρο, and feven Stars, hanged up (for 
Signs) in London, for diftinéion of houfes, and fuch 
sroffe helps, inour worldly affairs: And they under- 
{tand not (or will not underftand) of the other work- 
ings, and vertues ofthe Heavenly San, Aeon and Stars: 
not fo much, as the Mariner or Husbandman: no, not 
{6 much, as the Elephant doth, as the Cynocephalus, as 
the Porpentine doth: nor willallow thele perfect and 
incorruptible mighty bodies, fo much vertuall Radia- 
tion and Force, as they fee in a little piece of a Aagnes 
ftone: which, at great diftance, fheweth his: operation. 
And perchance they think, the Sea and Rivers (as the 
Thames) to be fomequick thing, and fo to ebbe and 
flow, run in and out, of themfelves, at their own fanta- 
fies. God help, God help. Surely thefe men come too 
fhort : and either aretoo dull: or wilfully blind: or; 
perhapstoo malicious, The third manis the common 
and vulgar A/frologian, or Practifer, who being not du- 
ly, artificially and perfectly furnifhed: yet, either for 
vain glory, or gain: or like a fimple Dolt, and blind 
Bayard, both in matter and manner erreth: to the dif- 
credit ofthe wary and modeft Affrolgian: andto the 
robbing of thofe moft noble corporall Creatures, of 
their Naturall Vertue: being moft mighty: moft be- 
neficiall to all elementall Generation, Corruption and 
the appurtenances : and moft Harmonious in their Mo- 
narchie : For which things being known, and modeftly - 
nfed: wemight highly and continually gloiifie God, 
with the princely Prophet; faying- Slbe ieabens dez 
clarvethbe δ σεν of God: who mace the Weabens in 
hiswifepone: whomade the Sun fo2 to habe aomiz 
nion of the dap: the Ban and Stars fo have domt= 
ntonof the night : toberebp Dap fo day ultereth talk 
and night to night declareth knotoleng. atic δια 
peStarsandLight, Amen. i ε 
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N order, now followeth, of ST A TIK E,fomewhat 

to fay what we mean by that name: and what com- 
modity; doth , onfuch Art, depend. Sfatike ts an 
Art Mathematicall, whitch demonttrateth the cafes 
of beabineffe andlightnefle of all thuigs: and of ines 
(918. and properties, tobeabinelig and lightneile θὲς 
tonaing. And forafmuch as, by the Bilanx, or Ballance 
(as the chief fenfible Inftrument,) Experience of thefe 
demonftrations may be had: we call this Α rt Sratike : 
that is, the Experiments of the Bellance.Oh,that men witt, 
what profit(all manner of ways)bythisArt might grow, 
to the able examiner,& diligent practifer.“* Thou onely, 
““ knoweft all things precifely (Ὁ God) who haft made 
“* weight ὃς Ballance,thy Judgment:who haft created all 
“things in Number , Weight and Meafure: and haft 
“‘ weighed the mountains and hils ina Ballance: who 
“ς haft peyfed in thy hand, both heavenand earth. We 
“therefore warned by the Sacred Word,to confider thy 
“* Creatures : and by that confideration,to win a glimps 
<“ (as it Were,) or fhadow of perceiverance, that thy 
‘“wifdome might, and goudnefle is:infinite,and un{pea- 
** kable, inthy Creatures declared : And being farther 
“advertifed , by thy mercifull goodnefle, that, three 
“ principall ways, were of thee, ufed in Creation of all 
“thy Creatures,namely Number, Weight, and ALcafure, 
“© And for as much as, of Number and Mecafure, the two 
« Arts (ancient, famous, and to humane ufes moft ne- 
 ceffary) are, all ready, fufticiently known and extant : 
This third key, we befeech thee(through thy accufto- 
* med goodneffe)-that it may come'to the needfull and 
* fifficient knowledg, of fuch thy Servants, as in thy 
«* workmanship, would gladly finde, thy true occafions 
« (purpofely of thee ufed) whereby we fhould glorife 
“thy name, and fhew forth (to the weaklings in faith) 
thy wondrous Wifedome and Goodneffe: Amen. 

- Marvell nothing at this pang (godly friend,you gen- 
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tle and zealous Student.) Another day, perchance you 

will perceive, what occafion moved me. Here,as now, 
1 will give you fome sround, and withall fome thew, of 
certain commodities, by this Art arifing. And becaufe 
this Art is rare, my words and practifes might be too 
dark: unleaft you had fome light holden before the 
matter : and that, beft will be, in giving you, out ἀξ 
eArchimedes demonttrations, a few principall Conclu- 
fions,“as followeth. | | 


I 


The Superficies ofevery Liquor,by it felt con- 
fifting, and in quiet, is Sphericall: the center 
ag) , isthefame, which is the center of the 
Earth, | 


2 


IfSolid Magnitndes, being of the fame big- 
neffe, or quantity, that any Liquor is, and having 
alfo thefame Weight : be let down into the fame 
Liquor, they will fettle downward, fo, that no 
part of them, fhall be above the Supetticies of the 
Liquor: and yet neverthelefle , they will not 


fink utterly down, or drown. 


3 


Ifany Solid Magnitude being Lighter than 
a Liquor, be lec down into the fame Liquor, it 
will fettle down, fo far into the fame Liquor, 
that fo greata quantity ofthat Liquor, as is the 
part of the Solid Magnitude, fetled down’ into 
the fame'Liquor: is in Weight, equall, to the 


Weightof the whole Solid Magnitude. 4 
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Any Solid Magnitude, Lighter thana Liquor, 
forced down intothe fame Liquor, will move 
upward, wich fo great a power, by how much, 
the Liquor having equall quantity to the whole 
Magnitude, is heavier than the fame Magnitude. 


2 


Any Solid Magnitude, heavier than a Liquor, 
being lec down into the fame Liquor, will finke 
down utterly : And will be in: that Liquor , 
Lightex by fo much, as is the weight or heavines 
of the Liquor, having bignefle or quantity e- 
quallto the Solid Magnitude. — 


6 


If any Solid Magnitude, Lighter than a Li- 
quor, bee let down into the fame Liquor, 
the weight of the fame Magnitude, will.be, to 
the Weight of the Liquor. (Which is equal! in 
quantity τὸ τῆς whole Magnirude,) in chat pro- 


portion, thatthe part, of the Magnitude fetled 
down isto the whole Magnitude, 


BY thefeverities; great errours may be reformed in 

opinion of the Natural! Motion of things Light, and 
Heavy. Which errours are in Natural! Philofophy (al- 
moft) of all men allowed : tomuch trufting to Autho- 
rity, and falfe Suppofitions. As, Df any twa bovics, 
the beabter to mene rowntward fatter than the lighter 


This errour is not firft by me, Noted : but by one fobs 
H 2 
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fe D. 
The cutting of a 
Sphare according 
to any proportion 
affigned, may by 
this Propofition 
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nically by rempe- 
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weight of the 
Sphere therein 
{wimming. 


A common errour 
noved. 


A Paradox. 


Nii: 
The wonderfull 
nfeof-thef¢e Pio- 
pofitions, 
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Baptift de Benedittis. The chief of his’ Propofitions, is 
this: which feemeth a Paradcx. 

If there be two bodies of one form,arid of one 
kind, equall in quantity or unequall, they will 
move by equall {pace, in eqnall time: So that 
both theirmovings be in ayr, or both in water: 
or inany one Middle. ; 

Herenpon, in the feat of GUNNING, certain 
cood difcourfes (otherwife) may receive great amend- 
ment and furtherance, Inthe intended purpofe, alfo, 
allowing fomewhat to the imperfection of Nature : not 
anfwerable to the precifenefle of demonftration: More- 
over, bythe forefaid propofitions (wifely ufed.) The 
Ayr,the Water, the Earth, the Fire, may be neerly 
known, how light, how heavy they are (Naturally) in 
their affigned parts : or in the whole. And then to 
things Elementall , turning your practife : you may 
deal for the proportion of the Elements, in the things 
Compouuded. Then to the proportions of the Hu- 
moursin Man: their weights, and the weight of his 
bones, and flefh, &c. Then, by weight, to have con- 
fideration of the Force of man, any manner of way® in 
whole or in part. Then may you of Ships water draw~ 
ing, diverfly in the’Sea and in frefh water, have 
pleafant confideration: and of weighing up of any 
thing , funken in Sea , or in frefh water &c. And 
(to πὰρ your head aloft:) by weight, you may as 
precifely, as by any Inftrument elfe, meafure the Dia- 
meters of Sun and Afcon, &c. Friend, I pray you weigh 
thefe things, with the juft Ballance of Reafon. And 
you will finde marvels upon marvels : And efteem one 
Drop of Truth (yea in Naturall- Philofophy ) more 
worththan whole Libraries of Opinions undemon- 
ftrated : or not anfwering to Natures Law, and your 
experience. Leaving thefe things, thus = Iwill give you 
two or three light practifes to great purpofe: and fo 
finifh my Annotation Staficall. In Mathematical! mat- 
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ters, by the Mechanicians aid, we will behold here the 
Commodity of weight. Make a Cube ofany one Uni- 
form : and through like heavy {tuffe: of the fame ftuffe 
make a Spher or Glebe precifely, of a Diameter equall 
to the Radical! fide of the Cube. Your ftuffe, may be 
Wood, Copper, Tinne, Lead, Silver, &c. (being as I 
faid of like nature, condition, and like weight through- 
out.) And you may by Say Ballance have prepared a 
ereat number of the imalleft weights + which by thofe 
Ballance can be difcerned or tried: and fo, have pro- 
ceeded to makeyoua perfect Pyle, company and Num- 
ber of weights : tothe weight of fix, eight, or twelve 
pound weight, moft diligently tried, all and of every 
one, the Content known, in your feaft weight that 15 
weighable. [They that cannot have thefe weights of 
precifenefle : may by Sand, uniform, and well dufted, 
make them a number of weights, fomewhat neer pre- 
cifeneffe: by halving ever the Sand: they fhall , at 
length, come toa leaft common weight.T herein, leave 
the farther matter; to their difcrerion, whom need fhall 
pinch.] The Venetians confideration. of weight may 
feem precife enough : by eight defcents progreflionall 
*halfing, from a grain: your Cube, Sphere, apt Bal- 
-Jance, and convenient weights. being ready: fall to 
work: &, Firlt, weigh your Cube. Note the ‘Number of 
the weight. Weigh, after that, your Sphere. Note 
likewife, the Number of the weight. If you now finde 
the weight of your Cube, to be to the weight of the 
‘Sphar, as21isto rr: Then you fee, how the Mécha- 
nician and Experimenter, without Geometry and De- 
monftration, are (as neerly.in effect) taught the pro- 
portion of the Cube to the Sphar: as I have demon- 
{trated {εἴπ the end of the twelfth book of Euclid. Of- 
ten try with the Cube and Sphar. (hen, change your 
Sphar and Cube to another matter: or to another big- 
neffe - tillyou have made a per-ect univerfall Experi- 
ence of it. Poffible itis, that you ihall winne to neetet 
terms, in the proportion. When 


The pratufe Stae 
ticall, to Know 
the proportion 
between the 
Cube and the 
Spher: 


* For; fo, have 
you256 parts of 3 
grain. 


* The proportion 
of the Square, to 
the Circle infcri- 
bed. 


*The Squaring of 
the Circle Me- 
chanically. 

* Τὸ any Square 
givens togivea 
Circle equall. 
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When you have found this one certain Drop of Na- 
turall verity, proceed on, toinferre, and duly to make 
affay, of matter depending. As, becaufe it is well de- 
monftrated, that a Cylinder, whofe height,and Diame- 
cer of his baie, is equall to the Diameter of the Spher, 
is Se/quialter to the fame Sphzr, (thatis, as 3. to 2.) To 
the number of the weight of the Spher, adde half fo 
much, as it 15: afid fo have you the number of the 
weight of that -Cykinder. Which is alfo comprehen- 
ded of our former Cube: So,that the bafe of that Cy- 
linder, is a Circle defcribed in the Square, which is the 
bafeofour Cube. But the Cubeand the Cylinder, be- 
ing both of one height, have their Bafes in the fame 
proportion, inthe which, they are one to another in 
their Maflineffe or Solidity. Bur before, we have two 
numbers, exprefling their Mafitaeffe, Solidities, and 
Quantities, by weight: wherefore, we have * the pro- 
portion of the Square, to the Circle, infcribed in che 
fame Square. And fo are we falleninto the knowledg 
fenfible and Experimentall of Archimedes great fecret, 
of him, by great travail of mind, fought and found. 
Wherefore to any Circle given, youean give a Square 
equall: ” 451 have taughtin my Annotation,upon the 
firft propofition of the twelfth book: And likewife to 
any Square given, youmay give a Circle equall > * If 
you defcribe a Circle, which fhall bein that proportion 
to your Circle infcribed, as the Square is to the fame 
Circle : This, you may do, by my Annotations, upon 
the fecond propofition of the twelfth book of Exclid, 
in my third Probleme there. ‘Your diligence may come 
toa proportion of the Square to the Circle infcribed 


neerer the truth, than is the proportion of 14 to 11: and 


confider, that you may begin atthe Circle and Square, 
and fo come to conclude of the Sphar and the Cube, 
what their proportion is: as now, you came from the 
Spher to the Circle. For of Silver or Gold, or Latton 
Lamyns or plates, (through one hole drawn, as the 

manner 
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manner is) if you make a fquare figure, and weigh it : 
and then, defcribing thereon, the Circle infcribed : and 
cut off, and file away, precifely (to the Circle) the over- 
plus of the Square : you fhall then; weighing your Cir- 


cle, fee, whether the weight of the Square, be to your - 


Circle, as14to1r, As Ihave noted, in the beginning 
of Exclids twelfth book, &e. after this refort’to my laft 
propofition, uponthe laft of the twelfth: and there, 
help your felf, to the end , and, here, Note this, by the 
way. That we may fquarethe Circle, withouc having 
knowledg of the proportion of the Circumference to 
the Diameter : as you have here perceived. And other- 
wife alfo, [can demonftrate it. Su that many have cum- 
bered themfelves fuperfluoufly, by travailing in that 
point firft, which was ποῖ ΟΕ neceflity, firft: and alfo 
very intricate. And eafily you may, (and that diverfly) 
come to the knowledg este Gecanterente the Circles 
quantity, being firft known. Which thing I leave to 
your confideration : making haft to difpatch another 
Magiftral Problem: and to bring it neerer to your know 
ledg, and readier dealing with, than the world (before 
this day,) had it for you, that I can tell off. And that 
is, of Mechanicall doubling of the Cube, cc. Which may 
thus be done: Sake of Copper plates, or Syn plates 
afour (quare upriaht Pyeamits 02a Cone: perfectly 
fathioned in the hollow, within, Wiberein, let great 
diligence be ufed, to appeoath as ner as may be) fo 
the Mathematical perfection of thofe figures. at thetr 
bafes, lef (ent be all open > cberyp tubere, elfe, molt 
Clofe, απο ί fo. jfrom the verfex, fo the Circum- 
ference of the ba’e of the Cone: anpto the fides of the 
bate of the Japantis τ Let 4 fireightlines be dain, 
inthe intiseof the Cone and Pyranus: making at 
ἐρεῖν fall, on the perimeters of the bafes, equall an- 
gles, on bot foes themfelues, with the farsa peatine- 
fers. τὐϑοίς 4 lines (in fhe Pyramis, and as nrarty tt 
the Conc) otuive one, tr 12 equall parts ; and Be 

er 
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cire, 
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ther in 24. another in 6o. and another, tt 100.°(t et 
Koning up from the uerfex) D2 uve other numbers of 
viuifion, aS experience Hall teach you. When * fet 
pour Coneo2 Pyramis with the uerfex Dotwntuars, 
nerpensicularlp, in vetpect ofthe Wale. (thought be 
othertwife it hinvereth nothing.) So let them nictt 
ροῦν be feayen. Now ifthere bea Cube, which you 
would have doubled. Make you a pretty Cube of Cop- 
per, Silver, Lead, Tinne, Wood, Stone, or Bone. Or 
τ make a hollow Cube or Cubick coffen, of Copper, 
Silver, Tinne, or Wood, &c. Thefe you may fo pro- 
portion inrefpedt of your Pyramis or Cone,that the Py- 
ramis or Cone, will be able to contein the weight of 
them , in water 3 or 4 times at the leat: what ftuffe 
fo ever they be made of. Letnot your folid angle at the 
vertex, be too fharp: but. that the water may come 
with eafe, to the very vertex, of your hollow Cone or 
Pyramis. Put one of your folid Cubes ina Ballance apt: 
take the weight thereof exactly in water. Poure that 
water, (without loffe) into the hollow Pyramis or Cone 
quietly. Mark in your lines, what numbers the water 
cutteh : Take the weight of the fame Cube again: in 
the fame kind of water, which you had before : put that 
* alfo,into the Pyramis or Cone, where you did put 
thefirft. Mark now again,in what number or place of the 
lines,the water cutteth them. Twoways you maycoclude 
your purpofe : itisto wit, either by numbers Or lines. 
By numbers: as,ifyou divide the fide of your Funda~ 
mentall Cubes into fo many equall parts, as it is capable 
of, conveniently, with your eafe, and precifeneffe of the 
divifion. For,as the number of your firft and lefs line 
(in your hollow Pyramis or Cone) is to the fecond or 
sreater (both being counted from the vertex) fo fhall 
the number of the fide of your Fundamentall Cube, be 
ro the number belonging to the Radicall fide of the 
Cube, donble to your Fundamentall Cube: Which be- 
ing multiplyed Cubick wife, will foon fhew it felf, ae 
thes 
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ther it be double or no, to the,Cubick number of your 
Fundamentall Cube. By lines, thus: As your leffe and. 
firft line (in your hollow Pyramis or Cone) is to the 
fecond or greater, fo let the Radicall fide of your Fun- 
damentall Cube, be to a fourth proportionall line, by 
the 12 propofition of the fixth book of Exclid. Which 
fourth line, fhal! be the Root Cubick, or Radicall fide 
of the Cube, double to your Fundamental! Cube:which 
is the thing we defired. For this, may I (with joy) fay, 
Eypuxa,Eypuxa, Eypuxa: thanking the holy 
and glorious Trinity, having greater caufe thereto , 
then * cArchimedes had (for finding the fraud ufed in 
the Kings Crown of Gold:) as all men may eafily judg: 
by the diverfity of the fruit following ofthe one and of 
the other. Where I fpeake before of a hollow Cu- 
bick Coffen: the likeufeis of it, and without weight. 
Thus. Fill it with vvater precifely ful, and pour that wa- 
ter into your Pyramis or Cone: and here note the lines 
cutting in your Pyramisor Cone. Again, fil your Cof- 
fen, like as you did before. Put that Water, alfo to the 
firft. Mark the fecond cutting of your lines. Novy, as 
you proceeded before, fo muftyou here proceed. * And 
if the Cube, which you fhould double,be never fo great: 
you have, thus, the proportion (infmal) between your 
tvvo little Cubes: And then, the fide of that great 
Cube (tobe doubled) being the third, vvil have the 
fourth, found, to it proportional: by the 12 of the fixt 
of Exclid. 

Note, that all this vvhile, 1 forget not my firft Pro- 
pofition Statical. here rehearfed : that, the Superficies 
of the vvater, is Sphericall. Wherein ufe your difcreti- 
onto the firft line, adding a {mal hair breadth, more : 
& to the fecond halfa hair breadth more, to his length. 
For you will eafily perceive, thatthe difference can be 
no greater, in any Pyramis or Cone; of you tobe hand- 
fed. Which you fhall thus trye. For finding the fwelling of 
the water above levell. ** Square the Semidiameter, from 

I the 
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‘<the Center of the earth, to your δε Waters Su 
* nerficies. Square then, half the Subtendent of that 
“watry Superficies + (which Subtendent muft have 
“rhe equal parts of his meafure, all one, with thofe 
“of the Semidiameter of the earth , to your watry 
“ Superficies: ) fubftra@tethis Square from the firft: 
“OF the refidue, take the Root Square. That Root, 
« Subftrad from your firft Semidiameter of the earth 
“to your watry Superficies : that which remaineth, is 
* the height of the water, in the middle, above the Le- 
vel]. Which you wil finde, to be a thing infenfible:and 
though it were greatly fenfible,* yet, by help of my 
fixt Theoreme upon the laft Propofition of Ezclids 
twelfth book, noted : you may reduce all toa true Le- 
vell. But farther diligence of you isto be ufed, againft 
accidentall canfes of the waters fwelling: as by having 
(fomewhat) with a moift. fponge, before; made moift 
your hollow Pyramis or Cone, will prevent.an acciden- 
tall caufe of {welling,.&c.. Experience wil teach you 
abundantly : with greateafe, pleafure, and commodi- 
ty. 

Thus, may you double the Cube Mechanically, Tre- 
ble it, and fo forth, in any proportion. Now wil I a- 
bridg your pain, coft,and careherein. Without all pre- 
paring of your Fundamental Cubes: you may (alike) 
work this Conclufion. For, that was rather a kind of 
Experimental demonftration, than the fhorteft way ; 


‘and all upon one Mathematical Demonftration depen- 


ding. Take water (as muchas conveniently will ferve 
your turn, as I vvarned before of the Fundamental 
Cubes bigneffe.) Weigh it precifely. Put that evvater 
into your Pyramis or Cone. Of the fame kind of vva- 
ter, then take again, the fame weight you had before: 
put that likevvife into the Pyramis or Cone; for in each 
time your markiug of the lines hovv the vwvater doth 
cutthem, fhal give you. the proportion between the 
Radicall fides, of any two Cubes, whereof the on is 

OUs 
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double to the other, working as before I have taught 
you: * faving that for your Fundamental Cube his γε * £4’ 
Radical fid@: here, you may takea right line, at plea- bins 
fure. ; 

Yet farther proceeding with our drop of Natu- τὸ wvecubes 
raltruth: ou may netwagtve Cubes ond to the other. one co τὰς οἴμοι 
in any proportion given, "ταί σπα! o2 Freationall. On Oh ideondtor. 
this manner. Make a hollow Parallelipipedon of Cop- franonell. 
per or Tinne: with one Bafe wanting, or open, as in 
our Cubick coffen. From the bottome of that Paralle- 
lipipedon, raife up, many perpendiculars, in every of his 
four fides: Now if any proportion be affigned you, in 
right lines: “‘ Cut one of your perpendiculars (or a 
“line equal to it, or leffe thanit) likewife : by the 10 0f 
“the fixtof Euclid, And thofetwo parts, fet in two 
** fundry lines of thofe perpendiculars (or you may fet 
“them both, in one line) making their beginnings to 
“be, at the bafe: and fo their lengths to extend up- 

“ward. Now, fet your hollow -Parallelipipedon, up- 
“right, perpendicularly, fteady. Pour in water, hand- 

«“ fomely, to the height of your fhorterline. Pour that 

“ water, into the hollow Pyramis or Cone. Marke the 

“* olace of the rifing. Settle your hollow Parallelipipe- 

* don again. Pour water into it: unto the height of 
“the fecond line, exa@ly. Pour that water * duly into * Pptying τὰς 
“the hollow Pyramis or Cone: Marke novv again, ἦν! 
** yvhere the vvater cutteth the fame line, vvhich you 

«“ἐ marked before. For, there, as the firft rnarked line, is 
‘tothe fecond: So fhall the tvvo Radical fides be, 

“* one to the other, of any tvvo Cftbes which in their 

** folidity, fhall have the fame proportion vvhich vvas 

“* at the firft afligned : vvere it Rational or Irrational. 

Thus, in fundry vvays you may furnifh your felf 
vvith fuch ftrange and profitable matter: vvhich fong 
hath been vvifhed for. And though it be Naturally 
done, and Mechanically: yet hath it a good Demon- 
ftration Mathematicall. Which is this: Alvvays, you 
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have two like Pyramids : or two like Cones,in the pro- 
portions affigned : and like Pyramids or Cones, are in 
proportion, one-to the other, in the proportion of their 
Homologall fides (or lines) tripled. Wherefore, ifto the 
firft, and fecond lines, found in your hollow Pyramis or 
Cone, you joyn a third anda fourth in continual pro- 
portion: that fourth line fhall be to the firft, as the 
sreater Pyramis or Cone isto the leffe: by the 33 of 
the eleventh of Exclid. If Pyramis to Pyramis, or Cone 
to Cone, be double, then fhall* Line to Line, be alfo 
double, &c. Butas our firft line, isto the fecond, fo 15 
the Radicall fide of our Fundamentall Cube, to the Ra- 
dicall fide of the Cube to be made, or to be doubled : 
and therefore, to thofe twain alfo, a third and a fourth 
line ,in continuall proportion, joyned: will give the 
fourth line in that proportion to the firft, as our fourth 
Pyramidall, or Conick line was to his firft: but that 
was double or treble, &c. as the Pyramids or Cones 
were, one to another (as we have -proved) therefore, 
this fourth, fhall be alfo double or treble to the firft, as. 
the Pyramids or Cones were one to another: But our 
made Cube, is defcribed of the fecond in proportion of 
the four proportionall lines: therefore* as the fourth | 
line is to the firft, fo is that Cube to the firft Cube : and. 
we have proved the fourth line, to be to the firft, as the 
Pyramis or Cone is to the Pytamis or Cone: Where- 
fore the Cube is to the Cube, as Pyramis 1s to Pyramis, 
or Cone is to Cone. But we* fuppofe Pyramis to Py- 
ramis, or Cone to Cone, to be double or treble, &c. 
Therefore Cube is to Cube, double or treble, &c. 
Which was to be demonftrated. And of the Paralleli- 
pipedon, it is evident, that the water folid Parallelipi- 
pedons, are oneto the other, as their heighths are, fee- 
ing they have one bafe. Wherefore the Pyramids or 
Cones made of thofe water Parallelipipedons, are one 


tothe other, as the lines are (one to the other) between 


which, our proportion was afligned. But the Cubes 
| made 
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made of lines, after the proportign of the Pyramidal or 
Conick Homologull \ines are one to the other, as the Py- 
ramids or Cones are, one to the other (as we before did 
prove) therefore, the Cubes made, fhal be one tq the 
other,as the lines afligned, are one the other : which 
was to be demontftrated. Note. * This my demonftra- 
tion is more general, than onely in Square Pyramis or 
Cone: Confider well. Thus, haved, both Mathe- 
matically and Mechanically, been very long in words, 
vet ([truft) nothing tedious τὸ them, who, to thefe 
things, are well affected. And verily 1am forced (avoi- 
ding prolixity) to omit fundry fuch things, eafie to be 
practifed : whichto the Mathematician, would be a 
great Treafure: and to the Mechanicianno fmall gain. 
* Now may you, wettween five ttaes given, finde two 
mivale peoportionals in continuall peopootion : bp the 
Hollow Paralleliptpedor, and the hotletw Ppzamits o2 
Cone. Now any Parallelipipedon rectangle being gi- 
ven: three right lines may be found proportionall in a- 
ny proportion affigned, of which fhall be produced a 
Parallelipipedon, equal to the Parallelipipedon given. 
Hereof, 1 noted fomwhat, upon the 36 propofition, of 
the 11 book of Exelid. Now, allthofe things, which 
Vitruvius inbis Archite@ure, {pecified, able to be done, 
by doubling of the Cube. Or, by finding of two middle 
proportionall lines, between two lines given, may eafily 
be performed. Now, that Probleme, which I noted un- 
to you, in theend of my Addition, upon the 34 of the 
τι book of Exclid, is proved poflible. Now may any 
regular body be transformed into another, &c. Now, a- 
ny regular body : any Spher, yea any mixt Solid : and 
(that more is) IrregularSolids, may be made (in any 
proportion afligned) like unto the body firft given. 
Thus, of a A4anneken, (as the Dutch Painters term it) 
inthe fame Symmetry, may a Giant be made : and that, 
with any gefture, by the Manneken ufed: and contra- 
riwife. Now, may you, of any Mould or Model ἐν. a 
IDs 
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Ship, make one, of thesfame Mould (in any affigned 
proportion) bigger or leffer. Now, may you, of any _ 
* Gunne, or little Peece of Ordnance, make another, 
withthe fame Symmctrie (in all points) as great, and as 
litcle, as you will. Mark that, and chink on it. Infinitely, 
map YouarplpPthts, fo long (oucht fo2, and nots fo ea- 
filp concluded τη b itgall, fo eillinglp and frankip 
comuntimitcafen fo fuch,as faithfulip deal orth terinons 
fiuvies. Thus can the Mathematical! mind, deal Spe- 
culatively in hisown Art: and by good means, mount 
above the clonds and ftars: And thitdly, he can, by 
order, Defcend, to frame Natural! things, to wonder- 
fullufes: and when he lift, retire home into his own 
Center: and there, prepare more means,to Afcend or 
Defcend by: and all, to the glory of God, and our ho- 
neft deleiation in earth. 

Although, the Printer, hath feoked for this Preface, 
a day or two, yet could 1 not bring my pen from the 
paper; before 1 had given you comfortable warning arid 
brief inftructions, offome of the Commodities by. Sta- 
tick, abletobe reaped. Inthe reft, Iwill therefore, be 
as brief, as itis poflible : and withall, defcribing them 
fomewhat accordingly. And that, you fhall perceive, 
by this, which in order commeth next. For where- 
as , it is fo ample and wonderfull , that an whole 
yeare long , one might finde fruitfull matter there- 
in, to {peak of : and alfo in practife, isa Treafure end- 
leffe : yet will I glanfe over it, with words very few. 

This do Ica | ANTHRO POGRAPHIE. 
Which is an Ast reftored,and of my preferment to your 
fervice. 1 pray you think of it,.as of one of the chief 
points of Humane knowledg. Although it be but now 
arft confirmed, with this new name: yet the matter, 
hath from the beginning, been in confideration of all 
perfect Philofophers. cinthzopographiets the defertp- 
tion of the #lumber, Uileiaht, Figure, Situation ant 
colour of every Biberfe Ching, conteined tn the perfect 
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body of MAM Wilh cerfatn kroiwiede of the Spm- 
metric, flare, Welabt, Characfertzation, and duc te- 
callmotion of any parcell of tye (aia δοῦν, efsigned : 
av of nunbers,ta the fatd parcel appei taining. This is 
the one part of the Definition,meet for this place: Suffi- 
cient to notifie, the perticularity, and excellency of the 

Art: and why itis, here, afcribed to the Mathemati- 
cals. 1f the defcription of the heavenly part of the world 
had a peculiar Art, called eZ/tronomy. if the defcripti- 
on oftheearthly Globe, hath his peculiar art, called 
Geographie. \f the Matching of both hath his peculiar 
Art, called Co/mographie. Which is the defcription of 
the whole and univerfall frame of the world: Why 
fhould not the defcription of him,who is the lefle world 
and from the beginning called AZicrocefmus, (that is, 
πῆς lee W910.) And for whofe fake and fervice, all 
bodily creatures elfe: were created: Who alfo partici- 
pateth wieh Spirits acc Angels, and is made to the I- 
mage and fimilitude of God, have his peculiar Art ? and 
Be called the «γε of Arts: rather thaneither to want a 
name, orto havetoo bafe andimpropera name? You 
mutt of fundry profeffions, borrow or challenge home, 
peculiar parts hereof: and farther proceed : as God, 
Nature, Reafon and Experience fhallinform you. The 
Anatomifts wil reftore to you, fome part: The Phyfi- 
ognomifts, fome: The Chyromantifts fome. The Me- 
tapofcopifts fome. The excellent Albert Durer, a good 
part: the Art of Perfpective, wil fomevvhat, for the 
seye help forvvard : Pythagoras, Hypocrates, Plato, Gale- 
nus, Meletins, and many other (in certain things) vvil 
be Contributaries. And farther, the Heaven, the Earth, 
and all other Creatures, vvil each fhevv,and offer their 
Harmonious fervice, to fil up, that, vvhich vvanteth 
hereof: and vvith your ovvn Experience, concluding : 
_you may Methodically regifter the vvhole, for the po- 
fterity : Whereby, good proof vvil be had, of our Har- 


monious. and Microcofmical confticution. The out- 
ward 
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Microcoftouse yard Image and view hereof, to the Art of Zographie, 
and Painting , to Sculpture, and Architecture , (for 
Church, Houfe, Fort, or Ship) is moft he and 
profitable: for that, itis the chief bafe and foundation 
« Libnegs. of them. Look in* Vitravins, whether! deal fincere-, 
ly, for your behoof, or no. Look in Albertus Duarerus 
de Symmetrialumani Corporis. Look in the 27 and 28 
Chapters, of the 2 Book De occulta Philsfophia. Confider 
the Arke of Noe. And by that, wade farther. Remem- 
ber the Delphicall Oracle, NO SCE TEIPSUM 
(πο thy felf) fo long ago pronounced : offo many 
a Philofopher repeated : and of the Wifeff attempted : 


And then you wil perceive how long ago.you have been 
called to the School, where this Art might be fearned. 
Well. 1am nothing affraid, of the difdainof fome fuch, 
as think Sciencesand Arts, to be but feven, Perhaps, 
thofe fuch, may, with ignorance, "and fhame enough, 
come fhort ofthem feven alfo: and yet nevertheleffe, 
they can not prefcribe a certain number of Arts: andin 

[3. each certain unpaffible bounds to God, Nature; and 
mans Induftry. New Arts, daily rifeup : and there was 
no fuch order taken, that, all Arts, fhould in one age or 
‘none land, or of one man, be made known to the 
world. Let us embrace the gifts‘of God, and ways to 
wifdome, in this time of grace, from above, continual- 
ly beftowed on them, who thankfully will receive them: 
Et bonis omnia Co-operabnatur in bonum. 

TROCHILIKE,is that Art Mathematical, 
fnyich vemonttrateth the properties of all Circular, 
notions, Sinrple ¢ Compound. And becaufe the fruit 
hereof vulgarly received, isin Wheels, it hath the name 
of Trochilike: asa manwould fay wheel Art. By this 
art, a Wheel may be given, which fhal move once a- 
bout, in any timeafligned. Two Wheels may be given, 
whofe turnings about in one and the fame time (or e- 
qual times) [πα] have one tothe other, any, proportion 
appointed. By Wheels, may a ftreight line be dg 
, ς 
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bed : Likewife, a Spiral line in plain, Conical! Section 
lines, and other Irregular lines, at pleafure, may be 
drawn. Thefe and fuch like are principal Conclufions 
inthis Art: and help forward many pleafant and profi- 
table Mechanical works: As Mils, to faw great and ve- ‘saw Mus. 
ry long Dea! boards, no man being by. Such have | feen 
in Germany, and in the City of Prague, inthe kingdome 
of Bobemia: Coyning Mils, Hand Mils for Corn grind- 
ing: And all manner of Mils and Wheel. work: By 
Wind, Smoak, Water, Weight, Spring, Man or Beatt 
moved. Take in your hand Agricola de re Afetallicazand 
then fhal you (in all Mines) perceive how great need is, 
of Wheel work. By Wheels, ftrange works and incre- 
dible are done : as wil, in other Arts hereafter appear. 
A wonderful example of farther poffibility, and prefent 
Commodity was feenin my time, in a certain Inftru- 
ment: which by the Inventer and Artificer (before) 
was fold for twenty Talents of Gold : and then had (by 
misfortune) received fome injury and hurt. And one 
janellus of Cremona did mend the fame, and prefented 
it unto the Emperour Char/s the Fift. Hieronymus Car- 
dauus, can be my witnefle, that therein, was one Whee!, 
which moved,& that in fuch rate,that,in 7000 years on- 
ly,his own period fhouldbe finifhed. A thing almoft in- 
credible : But how farre, 1 keep me within my bounds : 
very many men (yet alive) can tel. 
HELICOSOPHIE, ts neer Sifter τὸ Trochi- 
like, and is An art Hatoematicall, tubich semontra- 
teth the vefigning of all Spirall lines tn Ylatn, on 
Cylinder, Cone, Sphear, Contd, and Sphearotd ani 
ἐρεῖν properties appertamiting. The ufe hereof in 2;- 
chitetture, and diverfe Inftruments and Engines, is moft 
neceffary. For, in many things, the Scrue worketh the 
feat, which elfe, could not be performed. By help here- μη τ, 
of, itis * recorded, that, where all the power of the cp.t, ; 
Gity of Syracufa, was notable to. move a certain Ship 
, (being on ground) mighty Archimedes, fetting to his 
| Suk €cruifh 
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Scruifh Engine, caufed Hiero the King, by him felf, at 
eafe, toremove her, as he would. Whereat, the King 
wondring : Awd τάντης Τῆς ἡμῆρας, περὲ παγτὸς» Ἀρχιμήδᾳ 
λέγοντι πισ)ευτέομ. From this day, forward, (faid the King) 
Credit ought to be given to Archimedes , whatfoever he 
faith. _ 

PNEUMATITH MIE, demonrateth by 
clofe hollow Geonvetvicall jftaares (regular and tr 
regular) the Frange propertics (tn motion o2 Lay) of 
the water, Ay2, Snreak, anv Five, tit Chete conttant 
ty, and as ἴδον are fapned (0 the Clements next them. 
This Art, to the Natural Philofopher, is very profitable, 
to prove that Vacuum, or Emptineffe,is not in the world. 
And that, all Nature, abhorreth itfo much, that, con- 
trary to ordinary law, the Elements wil move, or ftand. 
As, Water to afcend rather : than between him and Air, 
Space or place fhould be left,more than (naturally) that 
quantity of Air requireth, or can fill. Again, water to 
hang, and not defcend : rather than by defcending , to 
leave emptineffe at his back. The like is of Fireand Air, 
they will defcend:when, either their Continuity fhould 


be diffolved, or their next Element forced from them. 


Fo gotothe bor- 
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And asthey wil not be extended to difcontinuity: So 
will they not, nor yet of mans force,can be preft or pent 
in {pace, not fuffictent and anfwerable to their bodily 
fubftance. Great force and violence will they ufe, to en- 
joy their natural right and liberty. Hereupon, two or 
three men together, by keeping Air under a great Caul- 
dron, and forcing the fame down, orderly, may with- 
out harm defeend to the Sea bottome: and continue 
there atime, &c. Where, Note, how the thicker Ele- 
ment (asthe Water) giveth placeto the thinner (as ts 
the Air:)& recetveth violence of the thinner, in manner 
&c.Pumps & all manner of Bellows, have their sround 
ofthis art: and many other ftrange devifes: as Hy- 
draulica, Organes going by water, &c. Ofthis Feat, cal- 
led commonly Puexmatica) goodly works are Te 
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in Greek and Latine. With old and learned Schoolmen, 
itis called Scicwtia de pleno ch vacuo. 
MENADRIE, ig an Art Wathematicall, woth 
Demonitrateth, how, abobe Maturcs bectue, and polw- 
er finiple;: berfue and force may be mnnitiplysd: ans 
fe, fo Dired, fo lift, fo pul to, andfo put c2 call fro, any 
mulfiplicd.o2 imple, determined vertue, Wiebe cz 
Force, naturally, not, fo, virectible o2 nroveable. Very 
much is this Art furdred, by other Arts, as in fome 
points by Perfpettive, infome, by Statick, in {ome by 
Trochilike, and in. other by Helicofophie, and Preumatith- 
_ mie. By this Art, all Cranes, Gibbets, and Engines to 
lift up, or to force any thing any manner of way,are or- 
dered, andthe certain caufe of their force is known. 
As,the force, which one man hath with the Dutch wag- 
gen Rack : therewith, to fet up again,a mighty waggen 
Jaden, being overthrown. The force of the Croflebow 
Rack, is.certainly here demonftrated. The reafon, why 
one mandoth with.a leaver, lift that, which fix men, 
with their hands enely, could notfo eafily do. By this 
Art,in our common Cranes in London, where power 15 
to crane up the weight of 2000 pouhd : by two Wheels 
more ( by good order added ) Artconcludeth , that 
there may becraned up-with-his devices and engines 
200000 pound weight, &c. So wel knew Archimedes 
this Art : chat-he alone (twice or thrice) fpoyled and 
difcomfited, thewhole Army and Hoftofthe Romans, Padi ΚΟ 
befieging Syracu{a,¢ Marcus Marcellus the Conful, be- syachisin 
ing their General Captain. Such huge ftones, fo many f/f". 
with fuch force, aud fo far, did he with his engines hail Ραμ, 
among them out of the City. And by Sea likewife:: αὐ απ, 
‘ : δ Livias. 
though there Ships.might come tothe wals of Syracu- 
fa, yet he utterly confounded the Romane Navy: what * ΚΣ 
with his mighty ftones hurling: what with Pikes * of 
18 foot long , made like fhafts: which he forced al- 
gmoft a quarter ofa mile, what, with his catching hold 


ee 


of their fhips, and hoyfing them up above the water,and 
fuddenly letting them fal into the Sea again: what 
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with his* Burning Glaffes : by which he fired their o- 
ther fhips a far off: what, with his other policies, de- 
vices, and engines, he fo manfully acquit himfelf: that 
all the force, comme eS and policy of the Romanes (for 
a great feafon) could nothing prevail, for the winning 
of Syracufa: whereupon, the Romans named Archi- 
medes, Briareus , and Centimanus. Zonaras maketh men- 
tion of one Proclus, who fo welhad perceived Archime- 
des Art of Menadrie,and had fo, well invented of his 
own, thatwith his Burning Glafles, being placed upon 
the wals of By/ance,he multiplyed fo the heat of the Sun 
and directed the beams of the fame againft his enemies 
Navy with fuch force, and fo fuddenly (like lightening) 
that he burned& deftroyed both man & fhip. And Dion 
fpecifieth of Prifcus aGeometrician in By/aace,who inven- 
ted & ufed fundry Engines,of force multiplied: wh was 
caufe, that the Emperour Severus pardoned him, his life 
after he had wonne By/ance. Becaufe he honoured the - 
Art, wit, and rare induftry of Prifews. But nothing in- 
feriour to the invention of thefe Engines of Force, was 
the invention of Gunnes. Which, from an Englifh man 
had the occafion and order of firft inventing : though 
in another land,and by other men, it was firft executed. 
And they that fhould fee the record, where the occafi- 
“ on and order general of Gunning, is firft difcourfed 
“of would think: that {mal things flight and common : 
* comming to wife mens confideration, and induftrious 
“ mens handling, may grow to be of force incredible. 
HYPOGEIODIE,tsan Art Mathematical, 
ventunttratina, how under the Sphertcall Superfici 


-egofthe earth, at any depth, to anp perpendicular 


line alsiqued (whole atitance from fhe perpendicular 
oftheentrance: andthe azimuth liketwtfe, tn refpect 
ofthe faid entrance ts knotvit) certain fuay nay be 
prefertbed and gone; Aiud how any {way above the 
fuperficies of the earth deftqned, may under earth, ac 
any depth limited, be kept; going alfuays perpendt- . 
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cularly, under the way, on earth defigued: and cot 
frartintfe, any way, (Hratahlo2 crmked,) πῦον the 
earth, betugatben: upon the outface, o2 fuperficies 
of the earth, to Line ont foe fame: fo, as, front the 
‘Center of the earth, Perpendiculars dDratun fo the 
fphericall (uperficies ofthe earth, tall roectlelp fall 
in fhe correfpontent points of thove tive wapes. hts, 
With all other cafes aydcircumitances herein, and ap- 
purtenances, this artremonfirateth. This art is very 
ample in variety of Conclufions, and very profitable 
fundry ways to the Common-wealth. The occafion of 
my inventing this art, was at the requeft of two Gen- 
tlemen,who had a certain work (of gain) under sround 
and their grounds did joyn over the work : and by rea- 
fon of the crookedneffe, divers depths, and heights of 
the way under ground, they were in doubt, and at con- 
troverfie, under whofe sround, as then, the vvork vvas. 
The name onely (before this) vvas of me publifhed, De 
Ttinere Subterraneo. Thereft beat Gods vvil. For Pio- 
ners, Miners, Diggers for Metals, Stone; Cole, and for 
fecret paflages under ground, betvveen place and place 
(as this land hath diverfe) and for other purpofes, any 
man may eafily perceive,both the great fruit of this art, 
and alfo inthis art, the great aid of Geometry. 
HYDRAGOGIE, demontrateth the pofstble 
leading of Water by natures Lav, and by artificial 
bely, from any head (betnga fpring Handing o2 run- 
ning Udlater)to any other place affigned. Long hath 
thisart been in ufe: and much thereof vvritten : and ve- 
ry marvellous vvorks therein performed: as may yet 
appear in Italy; by the Ruines remaining, of the e44xe- 
duéts. Inother places of Rivers, leading through the 
Main land Navigable many a Mile: and in other pla- 
ces, of the marvellous forcings of vvater to afcend : 
which all declare the great skil to be required of him, 
#vvho fhould in this art be perfect, for all occafions of 


vvaters poffible leading. To fpeak of the allovvance of 
the 
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the Fal, for every hundred foot: or of the Ventils (if 
the waters labour be far and great) I need not: feeing, 
at hand(about us)many expert men can fufficiently tefti- 
fie, in effect, the order: though the Demonftration of 
the Neceflity thereof, they know not: Nor yet, if they 
fhould, be led, up and down, and about Mountains, 
from the head of the Spring: and then a place being 
afligned: andof them, to be demanded , how low or 
high, that laft place is, in refped of the head, from 
which (fo crookedly) and up and down) they become : 
Perhaps, they would not, or could not) very readily or 
neerly affoil that Queftion. Geometry therefore, 15. ne- 
ceffary to Hydragegse. Of the fundry ways to force wa- 
tertoafcend, either by Tympane, Kettell mils, Scrue, 
Crefibike, or fuch like, in Vitruvius, Agricola, (and ο- 
ther,) fully, the manner may appear. And fo, thereby, 
alfo be moft evident, how the arts of Pweumatithmie, 
Helicofophie, Statike, Trochilike, and Menadrie, come to 
the furniture of this in fpeculation, and to the Commo- 
dity of the Common-wealth in practife. 
HOROMETRIE, is an avt spathematicall, 
fobich Denontratethhow at all times appomten, the 
poecife ufuall Denomination of time, may be Guotun, 
fo2 anyplace affigned. Thefe words are fmooth and 
and plain eafie Englith, but the reach.of their méaning 
is farther then you would lightly imagine. Some part 
of this art was called in old time Gnowonice: and of late, 
Horologiographia : and in Englifh, may be termed Dial- 
ling. Ancient isthe ufe, and moreancient is the Inven- 
tion. The ufe,doth wel appear to have been (at the 
jeaft) abovetwo thoufand and three hundred years ago: 
in* King Achaz Dial, then, by the Sun, fhewing the 
diftin@ion of time. By Sun, Moon,and Stars, this D1- 
alling may be performed, andthe precife time οὔ αν, 
or night known. But the demonftrative delineation sof 
thefe Dials, of all forts, requireth good skil both of 
Aftronomie and Geometry Elemental, Spherical, -Phano- 
mena}, 
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menal and Conical. Then to ufe the grounds of the art, 
for any regular Superficies, in any place offered : and 
(in any poffible apt pofition thereof) thereon to de- 
{cribe (all manner of ways) how, ufual hours, may be 
(by the Suns {hadow) truly determined: wil be found 
no fleight Painters work. So to paintand prefcribe the 
Suns Motion, to the breadth of a hair. In this Feat (in 
my youth) 1 invented a way, Wolw in anp ΘΟ σία 
Spuralloz Aquinocttail Dall, ec. at all Hours (the 
Sun ining) the flan and degree afcendent, may be 
kirotyit. Which is a thing very neceflary, for the rifing 
of thofe fixed ftars: whofe Operation in the air, is of 
sreat might evidently. 1 fpeak no further, of the υἱέ 
hereof. But forafmuch as, Mans.affairs, require know- 
ledg of Times and Moments, when neither Sun, Moon, 
or Star, can be feen : Therefore, by Induftrie Mechani- 
call, was invented firft, how by Water, running order- 
ly, the Time and Hours might be known: whereof, the 
famous Ctefibius, was Inventor: aman of Vitravins, to 
the skie (juftly) extolled. Then, after that by fand run- 
ning, were hours meafured : Then, by Trochilike, with 
weight: and of late time, by Trochilske with Spring : 
without weight. Allthefe by Sun, or Stars direction, 
(in certaintime ) require overfight and reformatiou, 
accordingto the heavenly Aquinoctial Motion : be- 
fides the inequality oftheir own Operation. There re- 
maineth (without parabolical meani>g herein), among 
the Philofophers,amore excellent, more commodious, 
and more marvellous way, than all thefe: of having 
the motion of the Primovant (or firft Aquinoctial mo- 
tion) by Nature and Art, imitated : which you fhal (by 
further fearch in weightier ftudies) hereafter, under- 
ftand more of. And fo it is time to finifh this Anno- 
tation, of Times diftinction, ufed in our common, and 
privateaffairs: The commodity whereof noman vvould 

vvant, thatcan tel, hovv to beftovv his time. 
ZOGRAPHIE, ts an art Wathematicall , 
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which feacheth ¢ nemonttrateth, how, tinterfection of 
all bifuall Wpraniids, made by any plat affigned, (fhe 
Center, diftance, andliahts, being Determiliied) nay 
be, by lines, and due proper colours repeeiented, A 
notable art, is his, and would require a whole Volume, 
to declare the property thereof: and the Commodities 
enfuing. Great skil of Geometric, Arithmetick,, Per|pe- 
five,and Anthrepographit, with many other perticular - 
Arts, hath the Zographer, need of, for his perfection. 
For, the moft excellent Painter, (who ts but the proper 
Mechanicjan, and Imitator fenfible, of the Zographer) 
hath atcéined, to fuch perfection, that fenfe of man and 
beatt, have judged things painted, to be things natural 
& not artificial: alive & not dead. This Mechanical Zo- 
srapher (commonly called the Painter) is marvellous 
in hisskil: and feemeth to havea certain divine power : 
as of friends abfent, to make a friendly,prefent comfort, 
yea, and of friends dead, to give a continual, filent pre- 
fence : not onely with us, but with our pofterity, for 
many ages. And fo proceeding, confider, how in Win- 
ter, he can fhew you, the lively view of Sommers joy, 
and riches : and in Sommer, exhibite the countenance 
of Winters doleful ftare and nakedneffe.Cities, Towns, 
Forts, Woods, Armies,yea whol Kingdoms(be they ne- 
ver fo far or great)can he with eafe,bring we" him,home 
(to any mans judgment) as patterns lively of the things 
rehearied. In one little houfe, can he, enclofe (with 
sreat pleafure of the beholders) the portraiture lively, 
of all vifible creatures, either on earth or in the earth, 
living: or in the waters lying, creeping,fliding or fwim- 
ming: or of any foul or fly, in the air flying. Nay, in 
re(pedt of theStars,the Skie,the Clouds: yea, in the fhew 
of the very light it felf,that divine creature,can he match 
our eyes Judgment, moft neerly. What a thing 15 this? 
things not yet being, he canreprefent fo, as, at their. 
being : the picture fhal feeme (in manner) to have 
created them. To what Artificer, is not Picture,a great 
plea- . 


r 


Mathematical Preface. 


pleafure and commodity ? Which ofthem all, wil re- 
fufe the direction and aid of Picture? The Archited, 
the Goldfmith, and the Arras Weaver: of Pidure, 
make great. account. Our lively Herbals, our portrai- 
tures of birds, beafts, and fifhes: and our curious Ana- 
tomies, which way, are they moft perfe@ly made, or 
with moft pleafure, ofus beholden ὁ Is it not by Pi@ure 
onely ὃ and if Picture, by the induftry of the Painter, 
be thus commodious and marvellous : what fhal be 
thought of Zographie, the Schoolmafter of Pi@ure, and 
chief Governour ὃ Though I mention not Scudpture,in 
my Table of arts Mathematicall : yet may all men per- 
ceive, How, that Picture and Sculpture, are filters Ger- 
mane : and bath, right profitable, in a Common wealth 
and of Sculpture, alwelas of Picture, excellent artificers 
have written great booksin commendation. Witneffe I 
take, of Georgio Valari,Pittore Aretino:of Pomponius Gau- 
ricus: and others. To thefe two arts, (with δ | isa 
certain odde art, called e-f/thalma/ar, much beholding : 
more, than the common Scw#lptor,, Entayler , Carver, 
Cutter, Graver, Founder, or Painter, ( cc.) know their 

arttobecommodious. . ; 
ARCHITECTURE, tomany may feem not 
worthy, or not meet, tobe reckoned among the Arts 
Mathematical. To whom, I think good, to give. fome 
account of my fo doing. Not worthy, (wil they fay,) 
becaufe it is but for building of a Houfe, Palace,Church 
Fort, or fach like groffe works : and you alfo, defined 
the Arts Aathematicall,to be fuch as dealed with no 
Material or corruptible thing: and alfo did demon- 
{tratively proceed in their Faculty, by Number or Mag- 
nitude. Firft, you fee, that Icount here, e4rchitecture, 
among thofe e4rts Mathematical, which are derived 
_ from the principals : and you know, that fuch may deal 
with naturall things, and fenfible matter. OF which 
{9me draw neerer, to the fimple and abfolure Mathe- 
matical Speculation, then other do. And though the 
| L Ay- 
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« Aychiteét procureth informeth,and directeth the A4c- 
τς chanician, to handwork, and the building actual; of 
“ houfe, Caftle, or Palace, and is chief Judge of the 
“fame τ yet, with himfelf (as chief Mafter and Archi~ 
* reft )remaineth the Demonftrative reafon and caufe of 
“rhe Mechanicians work, in Line, Plain, and Solid: by 
<< Ceometricall, Arithmeticall, Optical, Mauficall, Aftrone- 
 micall Cofmographical (and to be brief ) by all the for- 
¢ mer derived 4rtsMathematicall,arid otherNatural arts 
able to be confirmed and ftablithed. If this be fo,then, 
may you think, that Architecture hath good and due 
allowance, in this honeft company of Arts Mathema- 
ticall Derivative. 1 wil herein crave Judgment of two 
moft perfed Architetts, the one being Vitraviws the 
Roman: who did write'ten books thereof, to the Em- 
perour Aaguftus, (in whofe daies our ‘Heavenly Arch- 
mafter was born: ) and the other Leo Baptifta Albertus, 
a Florentine, who alfo publifhed ten books thereof. Ax 
chitettara (faith Viernvins ) eft Scientia plaribus difcipls- 
nis, Εὖ» variis ernditionibus ornata : CHjus fadicio probantur 
omnia, que ab caters Arrificibus perficruntur opera. That 
‘5: Archite@ture is a fcience garnifhed with many do- 
Arinesand divers inftructions : by whofe Judgment, all 
works, by other Workmen finifhed, are judged. It fol- 
toweth. Ea nafcitur ex Fabrica, & Ratiocinatione, oc. 
Ratiocinatio autem eft, que, res fabricatas, folertia ac rati-. 
ame proportionis, demonftrare atque explicare poteft. Archi- 
re@ure groweth of Framing, and Reafoning,&c. Reafo- 
ning is that, which of things framed with forecalt, and 
proportion : can make demonftration, and manifeft 
declaration. again. Cixm, in omnibus enim rebus, tum 
maxim etiam in ArchiteEtura, hac duo infuat : quod figni- 
ficatur, & quod fignificat. Significatur propojita res, de qua 
dicitur : banc autem fignificat Demonft ratio, rationibus do- 
Strinarum explicata.¥ orafmuch, as in all things: therfore 
chiefly in Architedture, thefe two things are: the thing’ 
fignified : and that which fignifieth. The thing pro- ὡς 
pounded, 
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pounded, whereof we fpeak, isthe thing fignified. But 
Demonftration, expreffed with the reafons of divers 
doctrines, doth fignifie the fame thing. After that. U7 
literatus fit, peritus Graphidos, eruditus Geometria, 6) Opti- 
ces nomignarus..inftrntius —Arithmetica : hiftorias com- 
plures noverit, Philufophos diligenter audiverit : Mujicam 
feiverit : Medicina non fit ignarus, rejponfa [#rifperiterum 
nouerit : eAfrologiam, Ccelique rationes cognitas habeat 
An Architect (faith he) ought to underftand Langua-~ 
ges, to be skilful of Painting, wel inftructed in Geome- 
try, notignorant of Perfpective, furnifhed with Arith- 
metick, have knowledg of many hiftories, and diligent- 
ly have heard Philofophers, have skil of Mufick, not 
ignorant of Phyfick, know the anfwers of Lawyers, and 
have Aftronomie, and the courfes Cceleftial, in good 
knowledg. He giveth reafon, orderly, wherefore, all 
thefe arts, doctrines, and inftru@tions, are requifite in 
an excellent Architect. And (for brevity) omitting the 
Latin text, thus he hath. Secondly, it is behooful for 
an Archite& to have the knowledg of Painting: that 
he may.the more eafily fafhion out, in patterns painted, 
the form.of what work he liketh: and Geometry giveth 
τὸ ArchiteQure many helps: and firft teacheth the ufe 
ofthe Rule,andthe Compafle : whereby (chiefly and 
eafily) the defcriptions of Buildings, are difpatched tn 
Ground-plats: andthe directions of Squares, Levels, 
and Lines. Likewife, by Perfpective, the Lights of the 
Heaven,are wel led , in the buildings: from certain 
quarters of the world. By Arithmetick, the charges of 
Buildings are fummed together : the meafures are ἐστ 
prefled, and the hard queftions of Symmetries, are by 
Geometrical means and methods difcourfed on, &c- 
Befides this, of the Nature of things (which in Greek 1s 
called φυσιαλογία) Philofophy. doth make declaration. 
Which it is neceffary for an Architect, with diligence 
_to have learned.: becaufe it hath many and divers natu- 
ral queftions: as {pecially in Aqueducts. For im their 
2 cour- 
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courfes, leadings about, in the level ground, and in the 
mountings, the natural fpirits and breaths are ingendred 
divers wayes: The hindrances, which they caufe, no 
man can help, but he, which out of Philofophy, hath 
learned the original caufes of things. Likewife, whofo- 
ever fhalread Ctefibins or Archimedes books, (and of o- 
thers, who have written fuch Rules) cannot think, as 
they do: unleffe he fhal have received of Philofophers, 
iuftru@ions in thefe things : and Mufick he muft needs 
know: that he may have underftanding, both of Regu- 
lar and Mathematical Mufick : that he may temper wel 
his Balifts, Catapults, and Scorpions, &c. Moreover, 
the Brafen Veffels, which in Theatres, are placed by 
Mathematical order, in ambries, under the fteps: and 
the diverfities of the founds (which the Grecians cal 
jyaa) are ordered according to Mufical Symphonies 
and Harmonies: being diftributed in the Circuits, by 
Diatef{aron, Diapente, and Diapafon. That the: conve- 
nient voyce, of the players found, when it came to thefe 
preparations , made in order, there being increafed’: . 
with that increafing, might come more clear’ and plea- 
fant, to the ears of the lookers on, &c. And of Aftro- 
nomie, is known the Eaft, Weft, South, and North. The 
fafhion of the Heaven, the A.quinox, the Solfticie, and 
the courfe of the ftars. Which things, unleaft one 
know : he cannot perceive, any thing atall, the reafon 
of Horologies. Seeing therefore, this ample fcience,, is 
garnifhed, beautified, and ftored, with fo many and fun- 
dry skils and knowledges: I think, that none ean juft- 
ly account themfelves Architects of the fodain. Bunt 
they onely, who from their childs years afcending by 
thefe degrees of knowledges, being foftered up with the 
atteining of many Languages and Arts, have: wonne to 
the high Tabernacle of Architecture, &c. And to whom 
Nature hath given fach quick Circumfpection, fharp-< 
neffe of Wit, and Memory, that they may be very ab- 
folutely skilful in Geometry, Aftronomy, Mufick, and 
the 
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the reft of the Arts Mathematical : Such furmount and 
paffe the calling, and ftate of Architects: and are be- amahemar εἰς: 
come Mathematicians, &c. And they are found feldom: 
asin times paft, was edriftarchus, Samius, Philolaus, 
and Archytas Tarentynes : Apollonins Pergeus, Eratofthe- 
nes Cyveneus: eArchimedes, and Scopas, Syracufians. 
Who alfo left to their pofterity, many Engines and 
Gnomical works : by numbers, and natural means, in- 
vented and declared. : 

Thus much, and the fame words (in fenfe) in one 
onely Chapter of this incomparable Architect Vitruvius, 
fhal you finde. And ifyou fhould, but take his book in 
your hand, and'flightly look through it, you would fay 
ftraightway: This is Geometry, Arithmetick,, Aftronomy, Vitrvvins, 
Mufick, Anthropographie, Hydragogie, Horometrie, oc. 
and (to conclude) the ftorehoufe of all workmanthip. 
Now, let us liften to our other Judg, our Florentine, 
Leo Baptifta, and narrowvly confider, howv he doth de- 
termine of Architetture. Sed anteque ultra progrediar,ec. 
But before I proceed any further (faith he) J think, that 
Tought to expreffe, vvhat man I vvould have to be al- 
lovved an Architect. For, I vvil not bring in place a 
Carpenter: asthoughiyou might compare him to the 
Chief Mafters of others arts. For the hand of the Car- 
penter, is the Architects Inftrament: But I vvilappoint ‘05% 4r 
“ the Architect to be that man, who hath the skil,(by a fase 
‘certain and marvellous means and vvay) both in 
“mind and Imagination’to determine : and: alfo in 
‘« vyork to finifh: vvhat vvorks fo ever, by motion of 
“vveight and coupling and framing together of bo- 
“dies, may moft aptly be commodious for the vvortht- 
‘ceftufes of Man. And that he may beable to perform 
thefe things, he hath need of atteining and knovvledge 
efthebeft and moft wvorthy things, ὅς. The vvhole 

αἴ ὁ Archite@ure in building, confifteth in Linea- 
nents and im@fvaming. And the vvhole powver and skill 
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folute way may be had, of Coapting and joyning Lines 
and angles: by which, the face of the building, or 
frame may be comprehended and concluded. And it 
is the property of Lineaments, to prefcribe unto buil- 
dings, and every part of them, anapt place, and certain 
number: a worthy manner and a feemly order: that, 
fo the whole form and figure of the building, may reft 
: _ inthe very Lineaments, &c- And we may prefcribe in 
Sides neues mind and imagination the whole forms, * all material 
Archivegure.  ftuffe being feeluded. Which point we fhal attein, by 
noting and fore-pointing the angles, and lines, by a fure 
and certain direction and connexion. Seeing then, thefe 
things are thus: Lineament fhal be the certain and 
conftant prefcribing, conceived in mind : made in lines 
and angles: and finifhedwith a learned mind and wit. 
We thank you Mafter Baprift, that you have fo aptly 
brought your art and phrafe, thereof, to havefome Ma- 
thematical! perfection : by certain order, number, form, 
figure, and Symmetrie mental: all naturat and fenfible 
ftuffe fet apart. Now then itisevident,(Gentle Reader) 
how aptlyand worthily1 have preferred Architettore, 
to be bred and foftered up in the Dominion of the peer- 
lefle Prince(fe, cMathematica, and to bea natural Sub- 
je@ of hers. And the name of Architetture, is of the 
principality, which this fcience hath, above all other 
arts. And Platoafirmeth the Architeét to be Mafter o- 
ver all, that make any work. Whereupon, he is neither 
Smith nor Builder: nor, feparately, any Artificer: but 
the Head, the Provolt, the Director, and: Judge of all 
artificial Works, and ail Artificers. For, the true 4rehi- 
te &t, is ableto teach, demonftrate, diftribute, deferibe, 
and Judg all works wrought. And he, onely fearcheth 
out the caufes and reafons ofall Artificial things. ‘Thus 
excellent, is Architetture : though few (im our days) at- 
tein thereto: yet may not the art, be otherwife thought 
on, thanin very deed it is worthy. Norwe:may not 0” 
ancient arts, make new and imperfect Definitions in. 
our 
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our dayes: for fcarcity of Artificers: No more than 
we may pinch in, the Definitions of yi/dime, or Hone- 
frie, or of Friendfhip or fuftice. No more wil I confent, 
to diminifh any whit of the perfection and dignity, (by 
juit caufe) allowed to abfolute Architetture. Under the 
DireGion of this Art, are three principal, neceflary 
Mechanicall Arts. Namely, Houfing, Fortification, and 
Naupegie. Houfing, lunderftand, both for Divine Ser- 
vice, and Mans common ufage: publick and private. 
Of Fortification and Naupegie, ftrange matter might be 
told you: But perchance, fome wilbe tyred, with this 
Bed-roll,already rehearfed : and other fome, wil nicely 
nip my groffe and homely difcourfing with you: made 
in poft haft: for fear you fhould want this true and 
friendly warning, and taft giving, ofthe Power ALathe- 
matical. Life isfhort, and uncertain: Times are peri- 
lous, &c. And ftil the Printer awaiting, for my pen ftay- 
ing: all thefe things, with farther matter of Ingrateful- 
neffe, give me occafion to paffe away, tothe other Arts 
remaining, with all {peed pofiible. 
ἢ ditof NAVI GATION, deinonftrateth 
holw, by the hoztett gad tway, by the aptett direction, 
and in the Morte time, a fuffictent Ship, bettocen 
any tio places (in paflage Pabigable) afsigued: map 
be conoucted: andin all flozms and naturall ὉΠ ΠῚ 
bances chancing, hoto to ufe the bett pofsible means , 
{whereby to recover the place frit αἰθία ποῦ, What 
need the A4after Pilot hath of other Arts, here before 
recited, it is eafie to know : as, of Hydrographie, Ajtro- 
nomy, Aftrologie, and Horometrie. Prefuppofing conti- 
nually, the common Bafe, and Foundation of all:name- 
ly, Arithmetick., and Geometrie. So that he be able to 
underftand and judg his own neceflary Inftruments, and 
furniture neceflary. Whether they be perfectly made 
owe no: and alfo can, (ifneed be) make therm himfelf. 
AS Quadrants, the Aftronomers Staffe, the Aftrolabe 
Univerfal, An Hydrographical Globe. Charts Hydro- 
sraphical 
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sraphical, true,(not with parallel Meridians.) The com- 
mon Sea Compaffe : The Compaffe of variation: The 
Proportional and Paradoxal Compaffes (of me inven- 
ted, for ourtwo Mufcovy Matter Pilots, atthe requett 
of the Company) Clocks with fpring : hour, half hour, 
and three hour Sand-glafles: and fundry other In- 
ftruments: and alfo beable on Globe, or Plain to de- 
{cribe the Paradoxal Compafle: and duly to ufe the 
(ame, to all manner of purpofes, whereto it was inven- 
ted. Andalfo, beable to Calculate the Planets places 
for all times. 

Moreover, with Sun, Moon or Star (or without) be 
able to define the Longitude and Latitude of the place, 
which he isin: Sothat the Longitude and Latitude of 
the place, from which he fayled; be given: or by him, 
be known: whereto, appertaineth expert means, to be 
certified ever , of the Ships way, &c. and by forefeeing 
the Rifing, Setting, Noonfteding, or Midnighting of 
certain tempeftuous fixed Stars: or their Conjuncti- 
ons, and Anglings with the Planets, &c. he ought to 
have expert conjecture of {torms, tem petts and {pouts : 
and fuch like Meteorological effects, dangerous on fea. 
For (as Plato faith,) A4utationes opportunitate/que tempo- 
rum prefentire, non minus rei militari, quam Agricultura, 
Navigationique convenit 400 forefee the alferations and 
opportunities of tines is conventernt, no lefts fothe Art 
of War, than fo Wufbandep and sPabigation. And 
befides fuch cunning means, more evident tokens in 
Sun and Moon, ought of him to be known: fuch (as the 
Philofophical Poet) Vir gelius teacheth in his Georgicks, 
where he faith. 


Sol quoque οὐ" exoriens Οὐ quum [8 condet in undas, 
Signa dabit, Solem certiffima figna fequuntur, &c. 
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Céraleus, plaviam denunciat, igneus Euros. 
Sin macula incipient rutilo immoifcerier igni, 
Omnia tum pariter vento, nimbiflq; videbrs 
Fervere : non illa quifquam me notte per altum 
γε, NEG UE a terra moveat convellere περ, σὰ 
Sol tibi figna dabit. Solem quis dicere falfum 
Andeat ὃ Cre. 


And fo of Moon, Stars, Water, Ayr, Fire, Wood, 
Stones, Birds,and Beafts, and of many things elfe, a 
certain Sympathical forewarning may be had: fome- 
times to great pleafure and profit, both on Sea and 
Land. Sufficiently, for my prefent purpofe, it doth ap- 
pear, by the premiffes, how AZathematicall the e4rt of 
Navigatien is, and how it needeth and alfo ufeth other 
Mathematicall Arts: And now ifI would go about to 
{peak of the manifold Commodities,-comming to this 
Land, and others, by fhips and -Navigation, you might 
think, that I catch at occafions, to ufe many words, 
where no need is. 
*Yet this one thing may 1, (juftly) fay. In Navigati- 
on, none ought to have greater care, to be skilful, than 
our Englifh Pilots. And perchance, fome, would more 
attempt: and other fome, more willingly would be ai- 
ding, if they wift certainly, What priviledg, God hath 
endued this Ifland with, by reafon of fcituation, moft 
commodious for Navigation,to places moft Famous and 
Rich. Andthough (of* Late) a young Gentleman,a * Anne 1567. 
couragious Captain, was in great readinefle, with good = S.H.G. 
hope, and great caufes of per{wafion, to have ventured 
for a Difcovery, (either Wefferly, by Cape de Paraman- 
tia: or Efferly,above Nova Zemla, and the Cyrimiffes ) 
and was at the very neer time of attempting, called and 
imployed otherwife (both thea, and fince,) in great 
Pood fervice to his Country, as the Irifh Rebels * have “400 1568. 
rafted: Yet, I fay, (though the fame Gentleman, do 
M or 
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not hereafter deal therewith) fome one or other fhould 
liften to the matter: and by good advile, and difcreet 
circumfpection, by little and little, winne to the fuffici- 
ent knowledg of that Slrave and Weyage : Which 
now I would be forry, (through carelefnefs, want of skil 
and courage) fhould remain unknown, or unheard 
of. Seeing, alfo, wee are herein, half challenged 
by the learned, by half requeft publifhed. Thereof, ve- 
rily, might grow commodity, to this Land chiefly, and 
co the reft of the Chriftian Common-wealth, far paf- 
fing allriches and worldly Treafure. 
THAUMATURGIKE,is that Art athe- 
matical, which civeth certat oper, tomake range 
forks, of tye (ρα to be percetbed, and of men greatlp 
fo be wondecd at. By fundry means, this Wonder-Work, 
is wrought. Some by Pxeumatithmie: as the works of 
Ctefibins and Hero: fomeby weight, whereof Timeus 
{fpeaketh : fome by Strings ftrained, or Springs, there- 
with imitating lively Motions : fome by other means, 
as the Images of Mercury: and the brazen head, made 
by Albertus Magnus which didfeem to fpeak. Boethins 
was excellent in thefe feats. To whom Caffiedorus wri- 
ting, faith. our purpole is to knotw pofound things, 
and to Hetomarvels. Wy the oifpofifiou of pour art, 
petals bo ἰοΐυ : Dinmedes of balle, doth bloin a 
Trumpet lowd,abzasen Serpent hillerh : ‘Wirds made 
fing (wetly. Small things we rebearfe of pou, too 
cant imitate the beaben,ec. Of the ftrange felf-moving, 
which at Saint Denis, by Pars, * I faw once or twice 
(Ovontins being then with me, in company) it were 
too ftrangeto tell. Butfomehave written it: and yet, 
(I hope) itis there, of other to be feen. And by Perfhe- 
Hive alfo ftrange things, are done: as partly (be- 
fore) I gave you to underftand in Per/pective: as, to fee 
in the air aloft, the lively image of another man, ei@ 
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come into an houfe, and there to fee the lively fhew of 
Gold, Silver, or precious ftones: and comming to take 
them in your hand, to finde nought but ayr. Hereby. 
have fome men (in all other matters counted wife) fou- 
fy over-fhot themfelves : mifdeeming of the means. 
Therefore faid Claudius Caleftinus, Hodie magne litnra- PD‘ bhaue Mund 
ture Vitos, & Magne reputatinis videmus, opera queaam cae, a 
quafi miranda, {upra Naturam putare, de quibus in Per- 
[pektiva dottus canfam faciliter reddiffer. That is. otwa 
Daves, tue fee ἔστ men, pea of creat learning and re- 
putation, Co fudge certain 1002 5 as marvellous above 
the poiver of nature: of which works, one ᾧ twere {Ἐ{|: 
fall 1 per peaibe, night eafiiy have atven the can’e. 
Of Archimedes Spher, Cicero witnefleth. Which is very 
ftrange to think on. 3105 tobe Archimedes (faith he) 10. :, 
bid fatken tv a Sphear,the movings of the Sun,“Ban, 
and of the five other Wlanets, be did, as the God, 
fojich (i Timaus of Plato’) pia make fhe wozlo. 
hat one furning Houlo rule Wotions mof unlike in 
fotwnetle απὸ fiviffnetly. But a greater caufe of mar- 
velling we have. by C/avdianus-report hereof. Who af- 
firmeth this, Archimedes work, to have been of Glaffe, 
and difcourfeth of it more at large : which I omit. The ᾿ 
Dove of wood, which the ALathematician Archytas did 
make to flye, is by Agelins {poken of. Of Dedalu: 
ftrange Images; Plato reporteth. Homer of Vulcans ὁ elf- 
movers, (by fecret wheels, leaveth in writing. Ariffo'le 
of his Politicks of both, maketh mention. Marvellous 
was the workmanfhip of late days, performed by good 
skil of Trochilike, 8c. For in Noremberg,a Flye of Iron, 
being let out'of the Artificers hand; did (as tt were) fly 
_about by the guefts at the Table, and at length ,as 
though it were weary, return to his Mafters hand again. 
| ᾿ γαρλλόπε an‘artificiall Eagle, was ordered, τὸ fly ont 
of the fame Town, a mighty way, and that aloft in the 
J ayr,toward. the Emperour coming thither : and follow- 
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ed him, being come to the gate of the Town.* Thus 
you fee what Art Mathematical can perform, when skil, 
wil, induftry, and ability, are duly applyed to proof. 


A Nd for thefe, and fuch like marvellous A@s and 
Feats, Naturally, Mathematically, and Mechanical- 
ly, weoughtand contrived: ought any honeft student, 
and modeft Chriftian Philofopher, be counted and cal- 
led a Coniurer ἡ Shal the folly of Idiots, and the ma- 
lice of the fcornful, fo much prevail, that He, who fee- 
keth no worldly gain or glory at their hands : But one- 
ly, of God, the treafurer of heavenly wifdome and 
knowledg of pure verity : Shal he (Ifay)in the mean 
{pace, berobbed and fpotled of his honeft name and 
fame ὃ He that feeketh (by Saint Pauls advertifement) 
in the Creatures, Properties, and wonderful vertues, to 
finde juft caufe, to glorifie the Aternal and Almighty 
Creator by: Shal that nian, be (in hugger-mugger) 
condemned, as a Companion of the Helhounds, anda 
Caller, anda Conjurer of wicked and damned fpirits ? 
He that bewaileth his great want of time fufficient (to 
his contentation) for learning of Godly Wifedome and 
Godly Verities in: and onely therein fetteth all his de- 
light. Wil that man lofe and abufe his time, in dealing 
with the chief enemy of Chrift our Redeemer,the deadly 
foe of all mankind: the fubtle and impudent perverter 
of Godly Verity : the Hypocritical Crocodile: the En- 
vious Bafilisk, continually defirous, in the twinke of an 
eye, to deftroy all mankind both in body and foul, eter- 
nally ὃ Surely (formy part, fomwhat to fay herein) 1 
have not learned to make fo brutifh and fo wicked a 
bargain. Should I, for my xx or xxv years ftudie: for 
two or three thoufand Marks {pending:. feven or eight 
thoufand Miles going and travailing, onely for good 
learnings fake: And that, in all manner of weathers’, 
in.all manner. of ways and pafflages: both early and\, 
late s 
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late: in danger of violence by man: in danger of de- 
ftruGion by wild beafts: in hunger, in thirft, τῇ pert- 
lous heats by day, with toil on foot: in dangerous 
damps of cold, by night, almoft bereaving life: (as God 
knoweth) with lodgings, oft times, to {mal eafe: and 
fometime to leffe fecunty.And for much more (than all 
this) done and {uffered for Learning, and atteining of 
Wifedome: Should I (I pray you) for all chis,no other- 
wile, or more wearily : (orby Gods mercifulnefle) no 
more luckily, have fifhed, with fo large ,;and coftly a 
Net; fo long time in drawing (and that wich the help 
and advife of Lady Philofophy, and Queen Theologie) 
but at length to have catched,and drawn up* atrog? * AProverb, 
Nay, ἃ Devil ὃ For, fo, doth the common peevifh prat- presen: 
ler Imagine and Jangle : and fo doth the malicious icor- ae 
ner; fecretly with, and bravely and boldly face down, 
behind my back. Ah, what a miferable thing, is this 
kind of Men ? How great is theblindneffe and boldnefs 
of the multitude, in things above their Capacity ὃ What 
a Land, what a Pegple, what Manners, what Times are 
thefe> Are they become Devils. themfelves: and by 
falfe witneffe againft their Neighbour, would they. al- 
fo become Murderers ὃ Doth God, fo long give them 
refpite, to reclaim themfelves in, from this horrible flan- 
dering of the guiltleffe: contrary to their own .Confci- 
ences:. arid yet wil they not ceafe ὃ Doth the Innocent 
forbear the calling of them, Juridically to anfwer him, 
according to the rigour of the Laws, and wil they de- 
{pife his Charitable patience ? as they, againft him, by 
name, do, forge, fable, rage, and raife {lander by Word 


Sat ; : HES i : 
and Print: Wil they provoke him, by W,ord and Print, 
ΔΛ] 


r 


RP a EE σός 2 
. - 
Γ 
o> ς ᾿ os 
και - 
“- ον ἐν 


A 


likewife,to note their names to the Worlds vvith their 
devifes, fables, beaftly Imaginations, and unchriftian 
like (landers 2. Well: Well. O (you tuch) my unkind 
Xountreymen! O unnatural Countreymen! © unthank- 

_f fai Countreymen!O Brain-fick#Raih, Spiteful ane aie 
ainful: 
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dainfull'Countreymen. Why oppreffe you me thus vio- 
lently, with your flandering of me: Contrary to Ve- 
rity : and contrary to your own Confciences ? And I, 
to this hour, neither by word, deed, or thought, have... 
been, any way, hurtful,damageable, or injurious to you 
or yours? Have J, fo long, fo dearly, fo far, fo care- 
fully, fo painfully, fo dangeroufly fought and travailed 
for the learning of Wifdome, and atteining of Vertue : 
And in the end (in your judgment) am I become, worfe, 
than when I began ? Worfe than a Mad man? A dan- 
serous Member in the Common-wealth : and no Mem- 
ber of the Church of Chrift ? Call you this to be Lear- 
ned ? Call youthis,tobea Philofopher ὃ anda lover 
of Wifdome ? To forfake the ftraight heavenly way « 
andto wallow in the broad way of damnation? To 
forfake the light of heavenly Wifdome: and to lurk in 
the dungeon of the Prince of darkneffe ? To forfake the 
Verity of God, and his Creatures, and to fawn upon 
the impudent, craftie, obftinate Liar, and continual dif- 
sracer of Gods Verity, to the uttermioft of his power ὃ 
To forfakethe Life and Birffe Eternal: and to cleave 
unto the Author of Death everlafting > chat murderous 
Tyrant, moft greedily awaiting the Prey of Mans-foul ? 
Wel : I thank God, and our Lord Jefus Chrift, for the 
comfort, which 1 have bythe Examples of other men, 
before my time: To whom; neither in godlineffe of 
life, nor inperfection of learning, I am worthy to be 
compared : and yet they fufteined the very like injuries 
that ldo: orrather greater. Patient Socrates his e4po- 
logic wil teftifie: cA4puleins his: Apologies, wil declare 
the brutifhineffe of the Multitude: foanacs. Picus, Earl 
of Miranddta, his Apologie wil teach you, of the Raging 
flander of the malicious ignorant againft him. foannes 
T rithemius his Apologie wil {pecifie, how he had occafj- 
onto make publick Proteftation: as wel by reafon Ox. 
τῆς Κπάξ Simple: as alfo im refped of fuch, as were\. 
counted “ 
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counted to be of the wifeft fort of men. “ Many could 
“© T recite: But I deferre the precife and determined 
“ὁ handling of this matter : being#loth to detect the Fol- 
“Jy and Malice of my Native Countreymen. * Who, 
“(Ὁ hardly, can difgeft or like any extraordinary courfe 
* of Philofophical ftudies: not falling within the Com- 
“ naffe of their Capacity: or where they are not made 
 privie of the true and fecret caufe, of fuch wonderful 
‘¢ Philofophical Feats. Thefe men, are of four forts, 
chiefly. The firft, I may name, Vain pratling bujie-bedies. 
The fecond, -Foud Friends. The third, Jmsperfettly Zea- 
lous: and the fourth AZalicious Ignorant. To each of 
thefe (briefly,and in charity) Iwil fay a.word or two, 
and fo returntomy Preface. Vain pratling bufie-bodies, 
ufe your idie affemblies, and conferences, otherwife, 
than in talk of matter, eitherabove your capacities, for 
hardneffe : or.contraryto your confciences in verity. 
Fond Friends, eave off, fo to commend your unacquain- 
ted friend upon blind affection: As,becaufe he know- 
eth more,than :the common Student: that, therefore 
he mutt needs be skilful, ἀπά ἃ doer, in fuch matter and 
manner, as you term Conjwring. Weening thereby, -you 
advance his fame : and.that you make other men, great 
marvels of your hap, to have fuch a learned friend. 
Geafe to afcribe Impiety, where you pretend Amity. 
For, ifyour tongues were true, then were that your 
friend Vatrue, both to God and his Sovereign. Such 
Friends and Fondlings,1 {hake off, and renounce you: 
Shake you off, your Folly. Jmsperfett Zealows, to you, 
do I fay: that (perhaps) wel, do you mean: but far 
you miffethe Mark : fa Lamb you wil kil, to feed the 
flock with his bloud. Sheep, with Lambs bloud, have 
no natural fuftenance : Nomore, is Chrifts flock, with 
horrible flanders, duly edified. Nor your fair pretenfe, 
"ἢ Gach rath ragged Khetorique, any whit, wel graced. 


ABut fuch, asfo ufe me, wil finde a foul crack in their 
biker cre- 
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credit. Speak that you know: And know, as you 
ought : Know not, by Hear-fay,when life lyeth in dan- 
ser, Search to the quitk, and let charity be your suide. 
Malicions Ignorant, what fhal I fay to thee Ὁ Prohibe tu- 
am linguam a malo. cA Detrattione parcitur lingua 
co refrain front ὉΠ, Refrain pour 


+ 


{ane thp tongue 
emecite from fanger. Though your tongues be fharp- 


ned, Serpent-like, and Adders poyfon lye in your lips : 
Pful.t4e. yet take heed, and think, betimes, with your felf, Vir 
linguofus non ftabilietur in terra. Virum violentum vena- 
hitur malum, donec precipitetur. Yor, fure lam, Quia fa- 
εἰ εἰ Dominus Fudicinm af fucti,  vindittam pauperum. 
Thus, Irequire you my affured friends and Coun- 
treymen (you Mathematicians, Mechanicians, and Phi- 
lofophers; charitable and difcreet) to deal in my behalf, 
with the light and untrue tongued, my envious Adver- 
faries or Fond friends. And farther, 1 would with, that 
at leafure, you would confider, how Bafilims Magnus 
layeth AZo/es and Danie! before the eyes of thofe, which 
count all fuch ftudies Philofophical (as minehath been) 
to be ungodly or unprofitable. Weigh wel Saint Stephen 
Aéts7 6. his witnefle of Moles. Eruditus eft Mofesomni Sapientia 
eA gypiorum : & erat ‘potens im verbisc operibus [uis. 
Moles was idiiructed ut all nvanner of tulloomeo! fhe 
Agyptiais, ἀπὸ he was.of potosr both ut bis tyes 
ana twoiks. You fee this Philofophical Power and Wil- 
dome. which Mofes had, to be nothing mifliked of the 
Holy Ghoft. Yet Plinins hath recorded A4o/es to δὲ ἃ 
wicked Afacician. And that (of force) muft be, either 
for this Philofophical wifdome, learned, before his cal- 
ling to the leading of the Children’ of J/rael: or for 
thofe his wonders wrought before King Pharoah, after 
hehad the condu@ing of the J/raclites. As concerning 
the Arf) you perceive, how Saint Stephen,at his Martyr- 
dome (being ful of the Holy Ghoft) tn. his Recapituld: 
on of the Old Teftament, hath made mention of AZo- 
af ey apie : hs 


Mathematical! Preface. 


fes Philofophie : with good liking ofit: And Bajilius 
Magnus, alfo avoucheth it, to have been to CMo/es pro- 
table (and therefore I fay, tothe Church of God ne- 
ceflary.) But as concerning: Mo/es wonders done before 
King Pharoah: God himfelf faid: Vide ut omnia oft en- 
ta, qna@ pofus in manu tua, facias coram Pharuone. Bx 
that thou do all thofe tvonders befoze Pharoah, ἀρ 
3. have put in thy hand. Thus, you evidently perceive, 
how rafhly, Péiniws hath flandered Ao/es, of vain frau- 
dulent Magick, faying: Eft & alia Magices Faftio, 
a Mofe,f amne, & Fotape, Fudais pendens : fed multis milli 
bus annorum poft Zoroaftrem, cc. Let all fuch, therefore, 
who, in Judgment and Skil of Philofophie, are far infe- 
riour to Piinie, take good heed, leaftthey over-fhoot 
themfelves rafhly, in judging of Philo{ophers Strange atts: 
and the means how they are done. But much more 
ought they to beware of forging, devifing, and imagi- 
ning monftrous feats, and wonderful works, when and 
where no fuch were done : no, not any {park or likeli- 
hood, of fuch, as they, without all fhame, do report. 
And (to conclude) moft of all, let them be afhamed of 
Man, and afraid of the dreadful and juft Judg : both 
foolifhly or malicioufly to devife : and then, devillithly 
to father their new fond Monfterson me: Innocent in 
han and heart : fortrefpafling either againft the Jaw 
of God or man,in any my Studies,or Exercifes, Philofo- 
phical, or Mathematical: As in due time, I hope, wil be 
more manifeft. | 


Ow end I, with AR CHEMASTRIE. Which 
name, 15 not fo new, as this Art is rare. For another 
Art, under this, a degree (for skiland power) hath been 
indued with this Englifh name before. And yet this 
may ferve for our purpofe, fufficiently, at this prefent. 
TAis art, teacheth to bring to acuall experience, fen 
Able, all Wwoathyp conclufions τὰ all the Arts sai ΕΝ 
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tical μαῦρο τοῦ and by true aturall WhHtlofophte 
conclupen : ana bath αὐστί fo thent a farther fcope, ἐπ 
(δὲ formes ofthefame Arts, and alfo by bis pooper 
Chethoo, and tr peculiar termes, poreedeth iwith θεῖ} 
of the fore‘ain Arts, to the perfozmance of compleat 
(Exveriences, Wwbich of no perticular Art, are able 
(4fo2mallp) to be challenged. If you remember, how 
we confidered Architecture, in refpect of all common 
handworks: fome light may you have, thereby, to un- 
derftand the Sovereignty and property of this Science. 
Science Imay calit,rather, than au Art: for the .ex- 
cellency and Mafterfhip it hath, over fo many, and fo 
mighty Arts and Sciences. And becaufe it proceedeth 
by Experiences, and fearcheth forth the caufes. of Con- 
clufions, by Experiences: and alfo putteth the Con- 
clufions themfelves, in Experience, itis named of fome 
Scientia Excperimentalis. The €xperimentall Science, 
Nicolaus Cufanus termeth it fo, in his Expersmeuts Sta- 
ticall, and another Philofepher of this Land. Native (the 
dower of whofe worthy fame, can never die nor wither) 

did write thereof largely, at therequelt of Clement the 

Sixt. The art carrieth with it, a wonderful credit: by 

reafon, it certifieth, fenfibly, fully, and compleatly to 

the utmoft power of Nature and Art. This art certifieth 

by ‘Experiments compleat and abfolute : and other arts, 

with their arguments and demonftrations, perfwade : 
and in words prove very wel their Conclufions.* But 
words and arguments, are no fenfible certifying ; nor 
the full and final fruit of Sciences practifable. And 
though fome arts have in them Experiences, yet they 
are not compleat, and brought to the uttermdit, they 
may be ftretched unto; and applyed fenfibly. As for ex- 
ample: the natural Philofopher difputeth and maketh 
soodly fhew of reafon :.And the Aftronomer,.and the 
Optical Mechanician put fome things in Experience: Kat - 
neither, all, that they may: nor yet fufficiently, and t 
) the 


s 


o/ 


)} 
j 


Mathematical Preface. 


the utmoft, thofe, which they do. There,then,the 47ch- 
mafter, {teppeth in, and leadeth forth on, the Expericn- 
ces, by order of his do&trine Experimentali, to the chief 
and finall power of Natural and Mathematical arts. Of 
two-or three men, inwhom this Defcription of Arch- 
maftry Was Experimentally, verified, 1 have read and 
heard: and good record; is of their fuch perfection. So 
that this art is no fantaftical imagination : as’ fome So- 
phifter, might, Cum [urs Infolubilibus, make a flourifh: 

and dazle your imagination : and dafh your πόποι de- 
fire-and courage, from believing thefe things, fo un- 
heard of, fo marvellous, and of fuch importance. Wel : 

as you wil. I have forewarned you. I have done the part 
ofa friend: I have difcharged my Duty toward God : 
for my {mal Talent,at his moft merciful hands received. . 
To this Science, doth the Science Alnivangiat, great Ser- 

vice. Mufe nothing of this name. I change not the name, 
fo ufed, and in Print, publifhed by others: being a 
name, proper to the Science. Uuder this, commeth Ar; 
Sintrillia, by Artephins, briefly written. But the chief 
Science , of the Archmafter, (in this world) as yer 
known, is another (as it were) OOP TIC AL Science: 

whereof, the name fhalbe told (God willing) when | 
fhal have forthe, (more juft) occafion, thereof, to dif- 
courfe. 

Here I muft end, thus abruptly (Gentle friend, and 
unfeigned lover of honeft and neceffary verities.) For, 
they, who-have (for your fake, and vertues caufe) re~- 
quefted me, (an old forworn Mathematician) to rake 
peninhand: (through the confidence they repofed in 
my lohs experience : and tryéd fincerity) for the decla- 
ring and reporting fomewhat, of the fruit and commo- 
dity, by the Arts Pathenraticall ἐσ be atteiney unte : 
even they, fore againtt their wils are forced, for fundry 
Jules, to fatisfie the workmans requeft,in ending forch- 
with: He, fo-feareth this, fo new an attempt, and. fo 
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coftly : andin matter fo flenderly (hitherto) among 
the Common Sort of Students , confidered or eftee- 
med. .— 

And where I was willed fomewhat toalledg, why, in 
our vulgar fpeech, this partof the principal Science of 
Geometry, called Exclids Geometricall Elements, is pub- 
lithed, τὸ your handling : being uniatined people, and 
not Univerfity Scholers: Verily, I think it needleffe. 

For, the Honour, and Eftimation of the @.berfi- 
tics and Graduates, is, hereby nothing diminifhed. 
Seeing, from, and by their Nurfe Children, you receive 
all chis Benefit; how great foever it be. 

Neither are their ftudies hereby any whit hindred. 
No more than the Italian Unzverfittes, as eAcademia 
Bononienfis, Ferrarienfis, Florentina, Mediolanenfis, Pata- 
vina, Papienfis, Perufina, Pifana, Romana, Seuenfis or any 
one of them find themfelves,any deal difgraced or their 
Studies any thing hindred, by Frater Lucas de Burgo, ΟΥ̓ 
by Nicolaus Tartalea, who in vulgar. Italian language, 
have publifhed, not onely Exclids Geometry, but of Ar- 
chimedes (omewhat: andin Arithmetick, and Practi- 
cal Geometry , verylarge Volumes, all in their vul- 
gar fpeech. Nor in Germany, have the famous Uxiver- 
fie, any thing been difcontent with eAlbertus Durerus, 

tis Geometrical Inftitutions in Dutch: or with Gubel- 
mus Xylander, his learned tranflation of the firft fix 
books of Enclid, out of the Greek,into the High Dutch 
Nor with Gualterus H.Riffins, his Geometrical, Volume: 
very diligently tranflated into the High Dutch tongue, 
and publifhed. Nor yet the Univer fittes of Spain or Por- 
ragall, think their reputation.to be decayed : or ee 
any their ftudies to be hindred by the Excellent Ῥ. Non- 
_ nins, his Mathematical works, in vulgar {peech by him 
put forth. Have you not, likewife in the French tongue, 
the whole Mathematical. Quadrivie ? and yet neith(r 
Paris, Orleans ,ox any of the other Univerfities of F ip, 
; t 
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at any time, with the Tranflators, or Publifhers offen- 
ded: or any mans {tudie thereby hindred ? 

And furely, the common and vulgar fcholer (much 
more the Grammarian) before his comming to the V- 
niverfity, {hal (ormay) be, now (according to Plato his 
Counfel ) fufficiently inftructed in erithmerick and Geo- 
metry, for thé better and eafier learning of all manner 
of Philofophie Academical or Peripateticall. And by that 
means, go more cheerfully, more skilfully, and {peedily 
forward in his ftudies, there to be learned. And, fo, in 
leffe time, profit more, than (otherwife) he fhould or 
could do. 

Alfomanygoodand pregnant Englifh wits,of young 
Gentlemen, and others, who never intend to meddle 
with the profound fearch and ftudie of Philofophie (in 
the Univerfities to be learned) may neverthelefle, now, 
with more eafe and liberry, have.good occafion, vertu- 
oufly to occupie the fharpneffé of their wits: where, 
elfe (perchance) otherwife, they would in fond exer- 
εἶδες; fpend (or rather lofe) their time: neither fer- 
ving God : nor furthering the Weal, common or pri- 
vate. 

And great Comfort, with good hope, may the Ui- 
verfities have, by reafon of this Englih Geometrie and 
Watpenraticall 20 2eface, that they (hereafter) fhal be 
the more regarded, efteemed, and reforted unto. For 
when it fhal be known and reported, that of the CWZaz- 
thematicall Sciences onely, fuch great Commodities are 
enfuing (as I have fpecified:) and that in deed , fome 
of yoy unlatined ftudents, can be good witneffe, of fuch 
rare ΠΝ by you enjoyed (thereby :) as either, before 
this, was not heard of: or elfe not fo fully credited : 
“ Wel, may all men conjecture, that far greater aid and 
“ better furniture, to win to the perfection of all Phi- 


J {ofophy, may inthe Univerfities be had : being the 
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“ meceffary for the beft and moft noble State ef Com- 
“‘mon wealths. 

Befides this, how many a common Artificer, 1s there 
inthefe Realms of Englaed. and Ireland, that dealeth 
with Numbers, Rule and Compaffe : Who, with their 
own skil and experience, already had, wil be able (by 
thefe good helps and informations) to finde out, and 
devife, new Works, ftrange Engines, and Inftruments : 
for fundry purpofes in the Common Wealth? or for 
private pleafure ὃ and for the better maintaining of their 
own eftate ? Iwil not (therefore) fight againft mine 
own fhadow. For no man (1 «τὰ fure) wil open his 
mouth againft this Enterprize. No man (1 fay) who 
either hath charity toward his brother, (and would be 
glad of his furtherance in vertuous knowledg : ) or that 
hath any care and zeal for the bettering of the common 
ftate of this Realm. Neither any, that make accompt, 
what the wifer fort-ofmen (Sage and Stayed) do. think 
ofthem. To none (therefore) will make any Apologie, 
for a vertuousaé doing: and for commending, or fet- 
fetting forth, profitable.arts, to Englifh men in the En- 
glith tongue. “ But, unto God our Creator, let us all 
 bethankful: for that, 2s he, of bts απ δ) by bis 
“ power, in bis tutidome, hath created all things ut 
«- nuniber, weight aud meafure. So, to us, of his great 
“ mercy, he’hath revealed means, whereby to attein the 
“© fufficient and neceflary knowledg of the forefaid his 
«three principal Inftruments: Which means, 1 have 
“ abundantly provedunto you, to be the Sciences and 
“ Arts Mathematical. ς 

And though I have been pinched with ftreightneffe 
of time : that, no way, I could fo pen down the matter 
(in my mind) as Idetermined:hoping of convenient lea- 
fure: Yet, if vertuous zeal, and honeft intent, provoke 
and bring you to the reading and examining of ths 
Compendious Treatife,I do not doubt, butas the verity 
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thereof (according to our purpofe) wil be evident un- 
to you: Sothe pith and force thereof, wil perfwade 
you: and the wonderful fruit thereof, highly. pleafure 
you. And that you may the eafier perceive and better 
remember, the principal points, whereof my Preface 
treateth, I wil give youthe Grouidplat of my whole 
difcourfe, in a Table annexed : from the firft to the 
faft, fomewhat Methodically contrived. 

-If hafte, hath caufed my poor pen, any where to 
ftumble: You wil (lam fure) in part of recompence, 
(for myearneft and fincere good wil to pleafure you) 
confider the rockifh huge mountains, and the perilons 
unbeaten ways, which (both night and day, for the 
while) it hath toyled and laboured through, to bring 
you this good News, and Comfortable proof of Ver- 
tues fruit. 

SoIcommit you unto Gods merciful direction, 
for the reft: heartily befeeching him, to prof- 
per your Studies, and honeft Intents : 
to his Glory, and the Commo- 
dity of our Country. 

Amen. 


Writen at wey poor Houfe, 
! At Mortlake. 


Anno 1570, Febr. Go. 
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| Elements ' 


1 Se bona Right line given, not being infi- 
Ik) nite, todefcribe an equilateral Trian- 
gle, or with three equal fides, 
S 2 From 4 point given, to draw a 
right line, that fhall be equal toa right 
line given, 


3 Two unequall right lines being given, to cut off 


| from the longeft, a right line equall to the fhorteft. 
O 


4 If 
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4. If there be two Triangles;of which, the two fides 
of theane, be equall to two fides of the other Triangle, 
each to his corre(pondent fide, and the Angles, which, are 
conteined under thofe lines, be al[oequall the one to the o- 
ther, then ts thethird fide (called tho Bale) of the one, 
equall to the Bale of the other , and the whole Triangle 
of the one, equall to the whole Triangle of the other, ‘ana 
the other Angles remaining, fhall be alfo equall to the o- 
ther Angles remainiug, the one tothe orher, under which 
are {ubtended equall fides. 

5 An\folceles or Triangle, of twocquall fides, hath 
his Angles at the Bafe, equall the one to the other, and 
thofeequall fides being produced, the Angles that are 
under the Bate, are al[o equall the one to the other. 

6 Ifa Triangle have two Angles equall, the one to 
the other,the fides alfo, which fubtend the equall Angles, 
hall be equall the one to the other, ΠῚ! 

“ If from the two extream points of aline, two other 
lines be drawn, to any point. There cannot, from the felf 
fame points or ends of the [aid line (on the fame fide) be 
drawn, twoother lines, equall to the firft lines, the one to 
the other, wwto any other point. 

8 If two Triangles have two fides of the one, equal 
to two fides of the other, each to hes corre{pondent fide, 
and al{o the Bafe of the one, equal to the Bafe of the o- 
ther, then havethofe Triangles, αἰ two Angles, the 
one equall to the other, namely, thofe Angles comteined 
ander the equall fides. \ ; 
9 To divide a right lined Angle, into two equal 
Arts. , 

i 10 To divide aright line, being finite, into two equall 

parts. : ; | 

11 Uppon aright linc given, and froma point given, : 
in 
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in the fame line, how to raife up a Perpendicular Line. 

12 Untoaright line given, being infinite, and from 
4 point given, without the fame line, to draw P erpen- 
dicular tine. 

13 If aright line doth ftand upon another right line, 
making any Angles with see then are thofe An- 
oles, on both fides of the ftanding line, either two right 
Angles, or equall together ,totwo right Angles. 

14 If from a pointin aright line,two right lines be 
drawn, if then thofetwo Angles touching one another, 
at the fame point, be together equall to two right Angles, 
then ao thofe two lines come [0 together, that they both to- 
gether make one right line, © : 

15 If two right lines do cut through another, then 
arethetwe Angles, which are oppofite, equall the one 
to the other. | 

16 Inall Tiiangles,theone fide being produced forth, 
then ws theoutward angle greater than one of the inward 
ee that ftand oppofite to that Angle, which & pro- 
duced. | 

17 Inall Triangles, two Angles, which fo ever be 
taken together, are leffethantworight Angles. i 

18 Ina Triangles, the greateft fide [ubtendeth the 
greatest angle, andthe leaft fide the lee Angle. — 

19 Inevery Triangle, under the greater Angle αὶ 
fubtended the greater fide. y 

2) Inall Triangles, two fides (which foever be taken) 
are greater than the third fide. | | 

31 If fromthetwo uttermoft points of the fides of a 
pte be drawn two lines toa point, within the Tri- 

ngle, then are thofetwo lines together, fhorter than the 
two other fides of the Triangle, but do include a greater 
Angle. 
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32 Howto make a Triangle, of three right lines, 
which fhall be equall to three given lines, of which it is. 
required, that two of them, together, foall be longer than 
the third. 

23 Upon apoint, ina line given, to make a right line 
Angle, equall toa right line Angle given. 

24. If intwo Trianglesright lined, two fides of the 
one, be equall totwo fides of the other, but the one hath a 
greater Angle included, of thofe fides, than the other : 
then hath the fame alfo, a longer Bale. 

25 If in two Triangles, the two fides of the one, 
be equall to two fides of the other, but the one hath a 
greater Bale than the other, then hath the fame alfo a 
one Angle conteined under or between thofe equall 

ides. 
26 If two Triangles, Lave two Angles of the ene, 
equall totwo Angles of the other, each to bis corre{pon- 
dent Angle, and have alfo one fide of the one, equal te 
one fide of the other, either that fide, which lyeth be- 
tween the equall Angles, or that which w fubtended un- 
der the one of the equall Angles, the other. fides alfo ὁ 
the one, {hall be equall tothe other fides of the other, each 
20 his. corre{pondent fide, and the other Angleof the one, 
foal be equall to theother Angle of the other. 

27 Ifa right line be drawn through two other right 
lines, making the alternate Angles equall, the one to 
the other,then arethofe tworight lines parallel. 

28 If aright line be drawn through two other right 
lines} making the outward Angleof the one line, equal 
tothe inward Angle of the other line (which ftandeth 
on the ame fide of that line, which goeth through the 
other lines) or doth make the twoinward Angles, on the 

one 
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one fide, equall to two right Angles, then are thofe two 
lines parallel, 

29° If one right line cut through two Parallel right 
lines, then arethe Angles oppofite, one againft another, 
equall, And alfothe outward Angles are equal to the 
inward,that flandeth on the [ame fide, over againft the 
fame, and thetwoinward angles that flandeth on the one 
fide of the line, that cutteth through, are equall to two 
right Angles. 

30 All thofe right lines, which aré parallel io one 
Eh line , thofe lines: are alfo parallel one to ano- 
ther. 

31 From a given point, todraw aright line, which 
fhallbe parallel toa right line given. 

32 In all Triangles, if the one fide be produced 
forth , then ws that outward Angle, equall to both the 
inward Angles, oppofite againft the fame, alfo all the 
three inward Angles together, are equall to two right 
Angles. + | . 

23 Iftwocquall parallel lines be joyned together with 
two other right lines, then are thofe lines, alfoequall and 
parallel, | : 7 

34 In all Parallelograms, the Angles and fides that 
are oppofite, one te-another, are equal, and the Diameter 
er Diagonall line, doth divide the (ame, into two equall 

arts. 
᾿ 35)Parallelograms, which do ftand upos one, and 
the fame Bale, and between the fame parallel lines, are 
equall the one tothe other. | 

436. All Parallelograms, which flandeth upon e- 
"δ Bafes, and between two parallel right lines, are 


equall. 
37 All 
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The Propofitions. ° 

37 All Triangles, that have one and the fame Bale, 
and fiand between two Parallel lines, are equal. ᾿ς 

38. AH Triangles, which do ftand upon equal Bales, 
and between two Parallel dines, thofe Triangles, 476 e- 

wall 
; 39 Al Triangles, which areequall, and ftand wpon 
one Bale, thofe Triangles ftand alfo between two Parallel 
Lines . a ἀφο 

40 All Triangles, ἐξα: are equall, and land uppon e- 
guall Bales, they ftand alfo between twe Parallel dines. 

41 Ifa Parallelogram and ἃ Triangle, fland upon 
one andthe fame Bale, and between two Parallel lines; 
then ὦ that Parallelogramy, twice as great ( ordouble to) 
the Triangle. {CSR 

42 Howto make 4 Parallelogram, equall'to a given 
Triangle, and that the fame fhatlhave an Angle equall 
toa given Angle. δ ἢ δὰ Ὁ 

Ix all Ῥαταὶ ο]ορτδηλθ. the Suppliments , (ὁ 
Fillings) which doth ftand spon the Diameter, are e- 
wall, : i 
‘ 44. Upon aright line given, how to make ἃ Paralle- 
logram, that fhall be equalltoa Triangle given, and alfo 
fhall have an Angle, equallto aright line Angle given. 

45 Howtomake.a Parallelogram, equall to 4 right 
line Figure given, and that the {ame fhall have an An- 
οἷς, equall toa given Angle. | 

46 Upona right line given,to make a Square\ 

47 Inright angled Triangles, the Squate, which 
ismade of the fide {ubtending the right Angle, # e- 
qualltothe Squares, which are made of the fides, cus 
teining the right Angle. | } Ti ie 

48 If the Square, which « made of one fide of 4 Ττὶ- 
angle, bc equall to the Squares, which are made of the 

| two 
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twoother fides, of the fame Triangle, the Angle com- 
prehending under thofe fides is aright Angle. 


In the fecond Book. 


Wo right lines being given, whereof the 
one is divided by chance, into as many 


2 If aright line, be divided by chance, into parts , 
then are the right angled Figures, included with the 
fame line, andeach of the parts, equall to the Square of 
the whole line. 

3 If aright line be divided by chance, into two parts, 
then the right Angle comprehended of the fame line, 
andone part of the fame, eqnall to the right angle Fi- 
gure, made of the parts , with the Square of the [aid 

Art. Peak 
: 4 If aright line be divided by chance, whether it be 
into eswall, or unequall parts, then the’ Square of the 
whol? line, equall to the Squares of the parts, with two 
right angle Figures, comprehended of the parts of the 
ape, 

ΓΑ If aright bine be divided, in twoequall parts, and 


antwo unequall: theright angle figure included with 


the nuequall parts, with the Square of the difference of 
ἰδ she 
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the parts, are equall tothe Square, that is made of the 
half line. 

6 If a right line be divided into two equall parts, 
andthenthere be anotherline added to the fame, directly 
in one right line, then the right angle Figure inclofea 
with the whole line, and the added line (taken together, 
for one line) with the line added , with the Square of 
the half line, equall to the Square of the half line, toge- 
ther withthe added line, as one line. ant’ 

7 Ifaright linebe divided by chance, into two parts, 
then the Square of the whole line, with the Square of 
one of the parts, equallto two right angle Figures, made 
of the whole line, and the aforefaid part with the Square 
of the other part. 

8 Ifthe right line be divided by chance, into two parts 
thenisthe right line Figure made of thewhole line, and 
one of the parts four times , with the Square of the. other 
part, equall to the Square of the whole line, and the fir ft 
part, taken together as one line. 

9 If aright be divided intotwo equall parts, and into 
two unequal parts, then arethetwo Squares of the an- 
equall parts together, double to the Square of the half 


line, with the Square of the difference of the half line, 
and one of the unequall parts together. 


10 If aright linebe divided into two equall parts, 
and another right line be added ina right line with the 
fame, then is theSquare of the whole line, togethe- with 
the added line (as being one line) with the Square of the 
added line together, double tothe Square of the half line, 
with the Square of the half line aud added line together, 
“4 one.line. . Aik | δ 

11 70 divide aright line in two parts, fo thet the 
right angle Figure, made of the whole line, and one 

part. 


The Propofitions. 


part , fhall be equall to the Square of the other part. 
12 Inallobtufe angled Triangles, the Square of the 
fide [ubtending the obtufe Angleis greater thanthe two 
Squares which are made of the fides that comprehesd 
the obtufe Angle, by two right Angle Figures, made 
of the one fide, together with the extending of the 
fame fide , til a Perpendicular falling from the up- 
per point of the Triangle, doth cut the extended line. 

13 In all fharpe or acute angled Triangles’, the 
Square which w made of the fide [ubtendiug the [harp 
Angle # lefer than the Squares, made of the two fides 
comprehending the fame Angle, by two right Angle 

~ Figures, made of the fide (whereupon the Perpendicular 

from the upper Angle, doth fak from the uttermoft 
point) together with the part from the Perpendicular, 
tothe utter point of the fharp Angle of the faid Tri- 
βϑηρίο; 

ΩΝ To make 4 Square, equal toa given right line 
Figure. 

ἂν To make a Gnomon about a Square, that fhak 
be equal toa given Square. ΩΝ 


ἴῃ the thir 


AS3:0 findethe Center of a Circle. 

SIRS 5. If two points betaken,in the Citcum- 
κεν. ference of a Circle, by chance, and frons the 
oife point tothe other, be drawn aright line, that line doth 
fall withinthe Circle. | | 
3 If aright line be drawn through the Center of a 
: Ὁ Circle, 
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Circle; and within the fame Circle, τ doth cut through 
another right line (which doth not gothrough the Cen- 
ter) iz two equall parts then doththofe right lines, make 
(atthe InterfeGion) right Angles, and if thofe lines 
inthe Interfection, do make right Angles, then 4 that 
line, which goeth not through the Center, cut 1# two e- 
quall parts, with the other line. 

4 If ina Circle, twa right lines do. cut through one 
another whereof neither of themboth doth goe through 
the Center, then are neither of thofe lines divided into 
equal parts. . 

5 If two Circles cat the one the other, they have not 
one and the {ame Center. on: 

6 Two Circles, which doth inwardly touch one 4540. 
ther, have not one and the fame Center. 

7 If inthe Diameter of a Circle,be taken any porut, 
which us not the Center of the Circle, and from that 
point, be drawn unto the Circumference certain right 
lines, the greateft of thofe lines, fall be that line where- 
in the Center ἦς, andthe leaft foal besherefidue of the 
fame line, and of all the other lines, that which w necreft 
tothe line which palfeth through the Center, 8 greater 
than that which is further diftant,and from that point,can 
fall within the Circle, on each fide of the leaft line, onely 
two equall right lines. | : Ps " 

8 If without a Circle be taken any point, and from 
that point be drawn into the Circle, unto the Circamfe- 
rence, certain righi lines, of which, let one be rey by 
the Center, and let thereft fall inthe Concavity, by ad- 
venture, then the greateft of thofe lines which fall in the 
hollow of the Circumference of the Circle, # that whiX 
pafeth by the Center, and of all the other lines, that line 
which is neerer to that which palfeth by the Center, 5 

greater 
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greater, then that which ts more diftant but of thoferight 
lines, which end atthe convex fide, or part of the Cir- 
cumference, that isthe leat, which ἐς drawn from the 
point tothe Diameter, and of the other lines, that which 
is neerer tothe leffer, ἦς leffe then that which ἐδ more di- 
flant, and fromthat point, canbe drawn unto the Cir- 
cumference, on each fide of the leaft line, onely two equal 
right lines, 

9 If within a Circle, be taken a point, and from that 
point be drawn unto the Circumference, more than two 
equall right lines , then is that-point, the Center of the 
Circle. 

-10 One Circle doth not cut through another, in more 
places thantwo. 

11 If two Circles do touch one another inwardly, the 
Centers being given, and from the one Center to the 
other, be drawn a right line, and produced forth, the 
{ame foal cut the Cixcumferences in the point of touch- 
2,3. 

τὰ 2 Iftwo Circles touch one another, ontwardly, then 
aright line drawn from one Center, to the other, doth 
palle through the touch point. Je 

13 TwoCircles cannot touch ene another in more 
than one place, whether it be inwardly or outwardly. 

14 In aCitcle, equall right lines, are equally diftant 
frog the Center, and right lines, equally diftant from 
thedCenter, are equal. 

15 Ina Circle, the greateft line. the Diameter, 
gud of allthe other lines that next the Diameter or Cen- 
fe. is greater thay that farther diftant. 

τό If from the uttermoft point of the Diameter of a 
Circle be drawn aline Perpendicular to the fame, that 

right tine doth fall withour the Circle, and between the 
; P2- fame 


The Propofitions. 
fame right line, andthe Circles Circumference: cannot 
be drawn, another right line, and the Angleof the half 
Circle, and Diameter, # greater than any acute Angle, 
made of right lines, and the Aagle, without the Cir- 
cumference, ἐς lefferthanany right line Angle. 

17. From.a point given, without 4 Circle,to draw a 
line, that fhall touch a Circle given. 

18 aright line dotouha Cicle, and from the 
Center be drawn aright line to the point of touching, 
then 1 that line Perpendicular to she touch line. 

19 Ifaright line dotouch a Circle, and from the 
point of touching, beraifed upon the fame linea Per 
pendicular throughthe Circle, in the fame Perpendi- 
cular lize, us the Center of the Circle. | 

20 InaCurcle, an Angle at the Centers double 
toam Angle at the Circumference, fo that boththe An- 
gles Laveto their Bale the fame part of theCircumferen. 

21 Ina Circle,the Angles which ftand upon one andthe 
fame part of the Circumference are equall one to another, 

22 If within a Circle, be defcribed a Figure of four 
fides, the Angles thereof, which are oppofite one to ano- 
ther, are together equall to two right. Angles. 

23. Upon one and the fame right line, cannot be defcri- 
bedtwo fegments of a Circle, which foal be alike tes 
form, and unequall in-quantity, Ls 

24, Like fegments of Circles, defcribed upon mah 
right lines, are cquall oneto anothefsss. 9. 6 Ὁ We 

25 Afegment of aCircle, being given, to defcribe 
the whole Circle, whereof the [egment t a part. " 

26 Equall Angles in equal Circles, 0. /tand pom 
cquall parts of the Circumference, whether the Angles 
bein the Centet,or inthe Circumference of the Circle. 

27 In all Citcles,theAngls which ftand upon equall 
parts of the Circumference, are equall the one to the 
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other, whether thofe Angles come at the Center, or in 
the Circumference. | 

28 In equall Circles, equall right lines doe cut off 
equall parts of the Circumference, the greateft part 10 
the greate/t, and the leaft tothe leaft. 

29 Inequall Circles, equall parts of the Circumte- 
rence, are {ubtended with equall right lines. 

30 To divide the part of a Circumference of a Cir- 
cle, 7wto twoequall parts. 

31 Ina Circle,the Angle which fiandeth in a half 
Circle, (that # upon the Diameter) 4 4 right Angle, 
but an Anglethat flandethina fegment, that i greater 
than a half Circle,that Angle ὦ leffethana right An- 
gle, and an Angle that flandeth in a feement, that rs 
leffethana half Circle, that Angle # greater thes a 
right Angle, andthe Angle of the greater fegment 1 al- 
fogreater than aright Angle, andthe Angle of the lef- 
[er fegnsent, is lefer than aright Angle. 

32 If aright line touch a Citcle,and from the touch- 
point be drawn aright line cutting the Cicle through, 
the Angles which that line and the touch doth make in 
the touch point are equall tothe Angleswhih can be made 
in the fegments of theCircle each in his alternate fegment. 

33 Uponatight line given, todcfcribea fegment of 
a Circle, which fhall contein an Angle equal to a given 
right, gue Angle, sos ον 2? γε 

“f Fromagiven Citcle, tocut off 4 fegment, which 
hall contein an Angleequall to a given Angle. 

45 If inaCitcle, two right lines do cut through the 
ale si other; the egg ht angled Parallelograms, ‘comipre- 
hended under the parts of theone line,ts equal tothe right 
angled Parallelogram comprehrnded under the parts of 
the other line. 

36 If without a Circle be taken apoint by adventure, 
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from that point be drawn tworight lines, to the Circle, 
fo that the one of them docut the Circle, and the other 
doth touch the {ame Circle, the right angled Parallelo- 
gram, which τὸ made of the whole right line, which doth 
cut the Circle, and of that part of the fame line, which 
lieth betweenthe point and the utter Circumference of 
the Circle, κα equal to the Square that made of the 
line that toucheth the Circle. 

37 If without a Circle,a point be taken by adventure, 


and from that point be drawn to the Circle, two right 
lines, of which, the one doth cut the Circle, and the o- 
ther doth fall spon the Circle, and that in [uch fort, that 
theright angle Figure or Parallelogram, which ἐς con- 
teined under the whole line, which cutteth the Circle, 
andthat part of the fame line, that is between the point, 
and the utter Circumference of the Circle, κα equall to 
the Square of the line falling upon the Circle, then that 


line , which fo falleth upon the Circle fhak touch the 
Circle. 2 
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e728 Na given Cicle, to apply aright lingequall 
toa right line given, which doth mot Wwceed 
the Diameter of the Circle. 
2 Ina given Circle, todefcribe a Triangle, equien- 
gled to. a given Triangle. —. : 
3 About a Circle given, to defcribea Triangle equi- 
angled,toa Triangle given. 
4 Ina Triangle given, to defcribe a Circle. 


5 About 


The Propofitions. 


5 About a Triangle given, to defcribea Circle. 

6 To defcribe aSquare withina civenCircle. 

7 About a Circle given, to deferibe a Square. 

8 Ina given Squate to infcribe a Circle. 

9 About a Square given, 19 defcribe aCircle. 

10 Tomakea Triangle of two equall fides calved Iof- 
celes, which fhall have either, or cach Angle at the Bafe 
double tothe other Angle. 

11 Ina Circle given,todefcribe a Pentagon Figure, 
or an equilateral, and equiangled five Angle. 

13 About a given Circle, to defcribe an equilaterall 
ana equianglea Pentagon or five Anole Figure, 

13 An equilaterall and equiangle Pentagon Figure 
being given, to in{cribe init a Circle. 

14 About aPentagon or Figure of five Angles ¢i- 
ven, being equilateral, and equiangled, to defcribe a 
Circle. ) ig 

15 Ima Circle given, to defiribe a Hexagon, or a 
Fig ure equilaterall and equiangle, of fix Angles. 

16 Inagiven Circle, to infcribe a Quindecagon, 
or 4 Figure of fifteen Angles, equilateral and equi- 


angled. 
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τ Wyetaee F there be a xumber of Magnicades, bow 

Ne) fa many foever, equimultiply toa like num- 
ber of Magnitudes, each to each: how 
wars Multiplex one Magnitude is to one, fo 
tiplex are all the Magnitudesto a//, 
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2 Ifthe ficlt be equimultipler to the fecond, as the 
third tothe fourth, and if rhe fift be alfo equimulti- 
plex tothe jecond, asthe fixt utothe fourth, then fhall 
the firft andthe fift added together, be equimultiplex to 
the fecond, as the third and fixt added together, w tothe 
fourth. . 

3 If there be foar Magnitudes ἐᾷ Proportion, fothat 
the firft tothe fecond, asthe thirduto the fourth, and 
if there cometwo Magnitudes. more so the fame, in fuch 
fert, that the Proportion of the fift w tothe firft, as the 
fixt to the third, then w the fift alfo to the fecond,as the 
fixt & tothe fourth. | 

4. Uf the firft, be tothe fecond in the fameProportion 
thatthe third ws to the fourth,then alfothe equimultiplices 
of the firft and third, nto the equimultiplices ‘i the 
fecond and of the fourth (according to any Multiplicati- 
on) fhall havethe fame Proportion, being compared 105 
gether: the fift tothe firft, as the fixttethe third, and 
the feventh tothe fecond,s the eight to the fourth, then 
are the four laft Magnitudes alfo proportioned. 

5 IfaMagnitude be equimultiplex toa Magnitude, 
as apart taken away of the one, to a part taken away of 
the other, therefidue of the one, to the refidue of the o- 
ther fhall be alfo equimultiplex , as the whole w to the 
whole. 

6 If four Magnitudes be proportioned, and from the 
ftv ft and the third, a part be taken away, [0 that x firft 
part be tothe fecond Magnitude, as the fecond par ἐθ to 
ibe fourth Magnitude, then is the fir trefidue, tothe [ee 
cond Magnitude, as the fecond refidue uw to the fomgth 
Magnitude. (yo aU Fr Tey 

7 Equall Magnitudes have to one andthe fame Mag- 
nitude, one aud the fame Proportion, and one εἰν the 
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The Propofitions. 
fame Magnitude, hath to equal Magnitudes, and the [elf 
fame proportion, 

8 Unequall M agnitudes being taken,the greater hath 
to one and the fame Magnitude, a greater proportion then 
hath the leffer,and that one andthe (ame Magnitude hath 
to the leffe, a greater proportion, then it hath to the 
greater. | | 

9 Magnitudes which have to one andthe fame Magni- 
tude, one and the fame Proportion, are equall the one to 
the other, andthefe Magnitudes unto whom, one and the 
fame Magnitude hath one andthe fame Proportion are 
alfoequall | | 

10 Of Magnitudes compared to one and the [ame 
Magnitude, that which hath the greater Proportion, 
us the greater, andthat Magnitnde, whereunto one and 
a {ame Magnitude hath the greater Proportion # the 
leffer. : 

11 Proportions, which are one and the [elf fame to 
9 one Proportion, are alfothe felf fame the one to the 
other, ‘ 

12 If shere be anumber of Magnitudes, how many 
foever proportionall, as one of the Antecedents δ΄ 10 one 
of the Confequents, fo are all the Antecedents to allthe 
Confequents, 

13 Ifthe firft hath tothe fecond, the [ame proportion, 
that she third hath to the fourth, andif the third hath to 
the fourth a greater proportion than the fift hath to the 
fixt : then foal the firft alfo have unto the fecond, a 
gyeater Proportion than hath the fift tothe fixt. 

@ 14 In four Magnitudes, if the fir/t have to the fecond 

the felf fame Proportion, that the third hath to the 

fourth, andif the firft be greater than the third, the fe- 
Q 
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cond is alfo greater thanthe fourth, aud if it be equal, 
then equall, if le(fe, then leffe. , 

15 Likeparts of Multiplices , and alfo their Mul- 
tiplices compared together, have one and the fame Pro- 
portion. , ) 

16 If four Magnitudes δέ proportionall, shen alter- 
natelie they ave alfo proportional. 

17 If fourMagnitudes be proportionall, being com- 
pofed,then are the [ame alfo proportional, being divided. 
- 18 If Magnitudes divided, be proportional, then. 
alfo compofed, they hall be proportioal. 

19 Ifthe whole bé tothe whole,as the part taken away, 
is to the part taken gway, then {hall therefidue be to the 
refidue, as the whole, ἐς tothe whole. 

20 If there be three Magnitudes iz one order, and as 
many other Magnitudes in another order, which being 
taken two and two, in each order, areinone andthe [ame 
Proportion, and if of Auquality, in the firft order, the 
firft be greater than the third, then in the fecond order, 
the firft {hall be greater than the third, and if it be equall, 
then equall, and if it beleffe, then leffe. ΕΣ 

a1 If fix Magnitudes be proportioned withont order, 
that is, that the fir[t be tothe fecond, asthe fift's to the 
χε, and the fourth be tothe fijt, as the fecond uw to the 
third, then (like as in the former Propolition) fhal the 
firft be tothe third, as the fourth w tothe fixt. «¢. 


22, If therebe fix Magnitudes é# Proportion ‘ne 10 
another (according tothe Contents of the. 20 Progofi- 
tion) then hath the firft {uch Proportion to the thirds 


ν᾿ 
ἋΙ 


the fourth hath to the fixt. | 
23 If there be three Magnitudes 7 one order, and as 


many in another order, which being taken two avd τον 
, | eo εραρῇ 
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each order, areinone and the fame Proportion, and if 
alfo their Proportion be perturbate, then of Equality, 
they {hall be in one andthe fare Proportion. 

24 This Propofition # in effect of the fame contents 
of the former fecondof this book, and therefore needeth 
not to be repeated, onely there ws f{poken of Multiplices, 
and hereof Magnitudes. 

25 If fourMagnitudes be in Proportion, then are 


the greateft and leaf (or the firft and fourth) greater 
than the other two, 


In the fixt Book. 


wa Riangles avd Parallelograms which are under 
Ἔξ; one andthe [elf fame height,are in Proportion, 
rh asthe Bale of the one ts totheBale of the other. 
_ 2 If to anyone fide of a Triangle, be drawn aParallel 
right line, it fhall cut the fides of the fame Triangle pro- 
portionally, and if the fides of a Triangle be cut proporti- 
onally, aright tine drawn from Seétion to Section, ὦ 4 
Parallel te the other fide of the Triangle. 

3 If an Angle of a Triangle, be divided into two e- 
quall parts, and if the right line which divideth the An- 
gle, Mvide alfothe Bafe,the fezments of the Bafe fhall 
be Fed {ame Proportion theone to the other, that the 
otler fides of the faid Triangle are, and if the [ὀστοῖς 
| ie] the Bale be in the fame Proportion that the other 
Wides of the (aid Triangle are, a right line drawn from 
the top of the Triangle to the Section, fhall divide the 
Angle of the Triangle into two equal parts. 
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4 In equianglea Triangles, the fides which contein 
the equall Angles are proportionall, andthe fides which 
are {ubtended under the equall Angles: are. of like Pro- 
portion. 

5 Jf two Triangles have their fides proportionall, 
tae Triangles are equiangled, and thofe Angles in them 
ave equall, under which are {ubtended, fides of equall 
Proportion,. at 

6 If there be two Triangles, whereof the one hath 
one Angle equall to one Angle of the other, and the fides 
including the equall Angles, be proportional, the Trian- 
gles fhall be equiangled,and thofe Angles in them fhall 
be equal, under which are fubtended fides of like Pro- 
portion. | 

7 If there be two Triangles, whereof the one hath 
one Angle equall te one Angle of the other, andthe fides 
which include the other Angles, be proportionall, and if 
esther of the other Angles remaining, be either leffe or 
not leffethan aright Angle, then fhall the Triangles be 
equiangled, and thofe Angles in them fhall be equall, 
which areconteimedunder the fidesproportionall... 

8 If in aright angled Triangle, be drawn from the 
right Angle, unto the Bafe, a Perpendicular line, the 
Perpendicular line fhalldivide the Triangle inte two 
Triangleslike tothe whole, and alfo like the one to the 
other. en a 

9 Aright line being given, to cut off from sheCani 
any part required. Ὲ 

10 To divide aright line given, not dividst, 
like unto aright line given, being divided. 

11 Untotwo right lines given, to finde a third in’ 
Proportion tothem. 


12 Usto 
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12 Untothree right lines given , to finde 4. fourth in 
Proportion with them. 

13 Unto two right lines given , to finde out a mean 
Proportionall. 

14 Inequall Parallelograms, which have one Angle 
of the oneequall to one Angle of the other, the fides hall 
be reciprocal, namely, thofe fides which conteinthe equall 
Angles, andzf Parallelograms which have one Angle 
of the one,equall to one Angle of the other ,bave alfo their 
fides reciprocal, namely, thofe which centeinthe equall 
Angles, they fhall alfobe equal. : 

15: Laallequall Triangles, which have one Angle of 
the one equall to one Angle of the other, thofe fides are 
reciprocall, whichinclude the eqnall Angles, and thofe 
Triangles, which having one Angle of the one, equall 
so one Angle of the other, have alfo their fides which 
doth include the equall Angles reciprocall,are alfo equal. 

τό If there be four right lines iw Proportion, the 
right Angie Figure made of the ἐΧ ΘΑ. is equall to 
the right Angle Figute, which ws conteined under the 
means, andif theright Angle Figure conteined: under 
theextreams, be equall tothe right Angle Figure, which 
is conteined under the means, then are thofe four lines in 
Proportion. ; ae sds ti 

17 If there be three right lines in Proportion, 166 
right Angle Figurerhat is included of or under the ex- 
sreanfh , i equall to the Square which ts made-of the 
me ay and if theright Angle Figure, which i made of 
shextreams, be equall to the Square of she mean, then 
ave thofethree right lines proportional, | . 

18 Upon aright line given, 10 defcribe 4 right line 
Figure, like, ana in like fort fituate,to 4 right line Fi- 
gure given. 


19 Like 
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19 Like Triangles are one to another in duple Pro- 
portion, that the fides of like Proportion are. 

20 Many fided Figures right lined, which are. like 
fituate, may be divided into like Triangles fituated, e- 
quall in number, and of like Proportion tothe whole,and 
the one of thofe many fided Figures, ἐς to the other Fi- 
gure, 25 duple Proportion, that the one of the fides of 
like Propertion, & to one of the fides of like Proportion. 

21 Right lined Figures, which are like to one-and the 
fame right line Figure, are alfo the one to the other alike. 

22 If there be four right lines proportionall, the right 
line Figures alfo defcribed upon them, being like, and in 
like fort (et, hall be proporttonall, and if the right line 
Figure defcribed upon them, be proportionall, thofe right 
lines alfo {hall be proportional, . 

23 Equiangled Parallelograms, have the one to the 
other, that Proportion which ts compofed of their fides. 

24 In every Parallelogram, the’ Parallelograms a- 
bout the Diametient or-Diagonall , are like unto the 
whole, andal(s like the onethe other. | 

25 Untoaright line Figure given, todefcribe another 
Figure like, which {ball alfo be equall unto another right 
line Figure given. | 

26 If froma Parallelogram be taken away a Paralle- 
logram, /:ke-wnto the whole, andinlske fort fet, having 
alfo an Angle common with itthen us the Parallekogram 
about one and the fame Diagonal] line with the while. 

27 Ifuponthe half of aright linebe made a Pahille- 
logram, and upon apart of the fame line,be made andgher 
Parallelogram ia [uch fort, that a Parallelogram mx le 
upon the part remaining, like unto the firft, and in like 
fort fituate, and flanding uponthe fame Diametient,then 
6 the Parallelogram landing upon the half line, greater “ 
then that which flandeth upon the firft part 28 Up- 
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28 Upon 4 givenright line, to make two Parallelo- 
grams of one andthe fame height, whereof the one fhall 
be in forme and fituasion liketo a given Parallelogram, 
and the other {hall be in quantity equall to aright line Fi- 
sure given( if the Figure given do not exceed a Paralle- 
logram, made of the half line given, and like and in like 

ort fituateto 4 Parallelogram given) cy wanting in Fi- 
gure by the Parallelogram firft named, tothe filling tp 
of the line given. | 

29 Upon 4 given right line, to make a Parallelogram 
equall toa right line Figure given,and exceeding in ἘΠπ- 
oure,by aParallelogram, dske wnto a givenParallelogram 

30 To divide aright line gsven,by extream and mean 
Proportion. ‘ 

31 Inright angleTriangles,sheFigures made of the fide 
fubtending the right Angle, Κ equall so the Figures made 
of the fides comprehending theright Angle, [otha the faid 
three Figuresbe like,andin like fort fitnate or defcribed. 

32 If twoTrianglesbe fet togetner at one Angle, having 
1w0 fides of the one proportional to two fides of the other.fo 
that their fidesof like Proportion be alfo parallels, then 
the other fides remaining of thefe Triangles fhall be in 
oneright lint. 

33 Inequall Circles, theAngles have one and the fame 
Proportion that the Circumferences have, wherein they 
confi tywheth.r the Angles be fet at the Centers or at the 
Circyamterences, and tn like fort arethe Sectors, which 


Ap. 1 ἜΣ make two right line Figures like κ᾽ equall 

andin like fort fituate, unto a right line Fi- 

ouregiven, which fhall alfo have aProportion given. 

2 If two right lines cut one another Ootufe angled wife 

and from the ends of thofe lines which cut one another be 
" drawn 
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drawn lines perpendicular to either line, the lines which 
are between the ends, and thofe Perpendicular limes are 
cut reciprocally. 

3 If tworight lines make an acute Angle, and from 
their ends be drawn to each line, Perpendicular. dines 
cutting the fame, the two right lines given, hall be reci- 
procally cut proportionall, as the fegments which are a- 
bout the Angle. 

4 IfinaCircle, be drawn two right lines, cutting 
the one the other, the Sections of the one, to the Secti- 
ons of the other, fhall be reciprocally propertionall. 

5 If from apoint given, (upon a plain Superficies) 
be drawn two right lines tothe concave Circumference 
of the Circle, thefelines fhall reciprocally be proportio- 
ned with their partstaken without the Circle, and more- 
over aright line drawn fromthe [aid point, and touching 
the Circle, fhall be a mean proportionall, between the 
whole line, andthe utter part or fegment. 

6 Iftwo right lines do ftand between two Parallel 
lines, which are cut through with athird Parallel line, 
that 1 done in equall Proportion. 
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[3352 Use| His firlt Book treat- 
ΡΞ Τ Yj eth of the moft fim- 


fox ple; eafte , and τ 
INa||grounds of Geome- 
ail try; as of Lines, An- 
gles, Triangles Pa- 
rallels, Squares, and 
: og defining what they 
are,and after to draw parallel lines,and to 
RK form 
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form divers Figures accordifip'td theva- 
ricty of their fides and angles} and com: 
pareth them with Triangles, and alfo one 
with another. In this Book alfo is taught 
how a figure of one form may be reduced 
or changed into a figure of another form. 
This Book being of moft frequent and 
common ufe , is put inthe firft place , as 
having dependance on none of thofe 
which follow, though they do much de- 
pendonthis. And forafmuch as all the 
Demonftrations and Proofs of all the Pro- 
-pofztions in this Book do depend upon the 
grounds and principles next following, 
which by reafon of their plainneffe need 
no declaration ; yet te remove all incon- 
veniencies, a briefe explanation of them 


followeth, VES “Ὁ: 


59 E: 
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pop Point «that which bath 
70 par t. 

Itiscalledin Greeke onpeiorschat 
is,a Signe, becaufeit is 
y . voidotallMagnitude,  ς 

ὦ “GF ἃς the: point) above πο- 
ced with A, isa figwe of that which is ‘conceived in the 


minde: [τ στῆς fame with Unity in Number, with Infant 
in Time, and with Sound in.Mafick. 


2 A Lines length without breadth. 


_ There appertain to quantity three 
dimenfions, as. length, breadth, and A~——— B 
thickneffe, and by thefe three are all 

uantities meafured, the firft of which isa Line, defined as 
above, to bea length without breadch.or thickneffe, ἃς τῆς 
line AB, becaufe a point, from whenceit proceédeth, is 

void of all quantity. > 


oe ye, 
{5 LS 7 


T be ends or limits of aline are points. 


_ Aline hath his beginning from a 
polnt,and likewifeendethin apormt, ~ A 
fo that itis manifeft, that poimts are 
neither quantity nor parts of quantity, but only the terms 
: R 2 and 


Β 
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and ends of quantity,as the points A and Bare only the ends 
of the dine A B, and no parts thereof. | ) 


4 Aright line # that which lyeth equal. 
ly between bis points. | | 


\ 


| Asthe whol line A B,lyeth ftreighe 
Band equally between thepoints A 

and B, without any going up or 
comming downon either fide; being the fhorteft extent 
thar is or may be from one point to another. 


5 A Superficies 55 that which bath on- 


A 


ly length and breadib. ha 

\ A Superfictesis the fecond kind 
of quantity, andto icare attribu- 
ted two dimenfions , /ength and 
breadth , but not thickneffe, for a 
Superficies isthe term orend of 
a Body, as a lineis the end and 


terme of a Super ficies. 


6 The extreams of aSuperficies are lanes. 


Asthe ends, limits, or bounds 
of alineare points, confiniag the 
line; fo are lines, the \ mits, 
bounds, and ends inclofing} 
perficies: As inthe figure, ¥ 

may fee the Saperficies incloivd 
with four lines, which are the extreams or limits thereof. 


7 AA 
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7 Aplain Superficies # that which ly- 
erb equally between his lines. | 
3 Like as a right Line is the 


fhorteft extentid or draught from 
one point to another , fo a plain 
Superficies is the fhorteft extenti- 
on οἱ draught from one πεῖ 


another. 


8 A plain Angle is the inclination or 
bowing of two lines the one to the other, and 
the one touching tbe other, and not being di- 


retfly joyned together. 
Asthetwolines BA and CA, 


B incline the one to the orher , and 
= νὴ touch the one the other in the 
: * ροΐητ A, in which point is made 
| theangle BA C. 
Cc . 
aS 
errs 


9 And if the Lines 
which contain the Angle 
oer be right lines , then i 
7 called aright lined angle. 


‘- Astheangle BA Cisa right lined angle., where note, 
that an angle is (for the moft part) defcribed by three let- 


ters, of which the fecond , ΟΣ middle letter tsprelgnsen 
the 


ἜΠΟΣ 


the very angle, and therefore is fet at the very angle, asin 
theangle B A'C, | A’reprefenteth the angular poiat. 

A. crooked lined angle is that which is contained of 
ctooked lines, and a mixt angle both of right and crooked 
lines, as inthe figure. 


τὸ Whena right line flanding upon a 
right line, maketh the angles on either fide 
equall , then either of thofé angles ἡ; aright 
angle: and the right line which fandetb e- 
rected, # called a Perpendicular line to that 


upon wbich it flandeth, sony eta 
ὦ As upon theright line C D,fup- 
A pofe there doe ftand another line 


AB, in fuch fort , chacit maketh 

the angles on either fide thereof e- 

quall, namely,the angle A B Con 

ral B D the one fide, equall to the angle 

A Β Ὁ on theother fide, then are 

each of thofeangles right angles, and the line A B, which 

{tandeth erected on the lineC D, isa Perpendicular to the 
faidline C Ὁ. 


it An Obtule Angle as that wick is 
greater thana right angle, ¥ 


As theangle C BE (inthe following figure) is τὴν 
than the rightangle A B Ο, by the angle A BE,and there- 
fore isan Obtu/fe Angle. : | 

12 An 
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12 An Acute Angle ἦς that iwbieb is 


leffe than aright angle. 

As the angle EB D isanacute 
angle, becaufe it is leffe than the 
right angle A B D, Τῶν the other 
acuce angle ABE 
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the end of every thing. 


Asa point isthe limit orterm ofaline., alineis rhe Ii- 
mit orterm ofa Superfities, anda Superficies is the end or 
limit of a Body folid. 

14 A Fiore: isthat which is contained 
under one limit orterm,or many. 

15 ACirclesa plain figure contained 
under one line, which ts called a Circumfe- 
rence, unto ἜΜΕΝ all lines drawn from one 
point within the figure, and fallingupon the 
Circumference μον Γ΄, ὁ are eye the. one 
to the other). 


Atkhe CircleA B Cisa figure 
con tined under oneline, namely, 
the crooked line ABC, whichis 
the Circumference thereof, inthe 
middle of which figure there is 

the. C 
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the point ‘Dp, from which point all lines drawn to the 


Citcumference are equall one coanother, as the lines DA, 
“YB, DC, areallequall. 


16 And that point ΤῈ called theCentre 


of tbe Circle. β 
As inthe fermer figure, the point D isthe Centre. 


17 A Diameter of a Circle is aright 
line drawn by the Centre thereof, ana ending 
atthe Circumference on either fide dividing 


the Circle intotwo equall parts. 

Astheline A DB in this Cir- 
cle, is the Diameter thereof, be- 
οὐ caufe ic paffeth from the point A 
to the point B ; and fo likewife 
through the Center D, and di- 
videth the whol Circle into two 
equall parts. 


18 4 Semicircle % 4 figure which is 
Contained under the Diameter,¢> under tbat 
part of the Circumference whichis oma by 
the Diameter. ae 

- ον Asthe Semicircle A Ds » is 


: contained under the ‘Diamerer A 
B, and alfo under thepart of the 

Circumference A D B, which ts 

& Β΄. curoffby the Diameter AB. ὦ 


19 A 
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19 AfeGion, or por- 
tion of aCarcle wa A «----ς 
which τ contained under aright line, and a: 
part of the circumference , greater or leffer 
than the diameter, δι 
20. Raght lined Figures are fuch which 
ave contained under right lines. 

"οι Tbree fided Figures are fucb as are 
contained under three right lines. 

22 Four fided Figures:are fuch as are 
contained under four right lines. 

23 Many fided Figures are {μοῦ which 
have more {ides than four. 

24. Of three fided Fi- 
sures or Triangles, an e- 
quilaterall ‘Triangle’ ἡ: 
that which bath three e- 
quali, fides. 

(25 Hfofceles #% 4 tri- 
angle wbich bath only two 
fidesequall. ὃ 
Be" S' .26Sca- 


The rf Baki of 
26 Scalenum # 4tri- 


/ ~ angle whofe tbree fides are 


all unequall. 
Astherearethicekindes of Triangles by reafon of the 
diverfity of the fides, fo are there alfo three kindes of Tri- 
angles by reafon of the variety of the angles : For every 
Triangle containeth one rightangle and two acute angles, 
orone obtufe angle and twoacute ; or three acute angles. 


27 AnOrthigonium 
or aright angled] riangle, 
isaTriancle whichbatha 
right ale ρῆμα 

28 An. Ambligoni- 
Sum, or an obiufe angled 
Triangle, ts a Triangle 


which ie an obtufe angle. 


29 AnOxigonium 
or an acute angled Trian- 
gle, a Triangle which 


ib all bis three ang eS a 
cute. | 

30 A ξεῖν Vor 
Square # that whofe fides 
are equall, and bis angles 
eed Gomme 


1 
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31 A long Square 
25 that whofe angles are 
right, but the fedes une- 
quall, 3 
32 Rombus, or aD. 
amond, ἧς a figure baving 
four equal fides but % not 
rightangled. 
33 Rhomboides, αὶ 
a figure whofe oppofite 
fides are equall, & whofe 
oppofrte angles are alfoe- 
guall , but bath neither e- 
qual fedes nor rigbt angles 
34, All other figures 
of four fides befzdes thefe, 
are,called ‘Vrapezia or 
T gples. ; 
35. Parallel or equi- 
diftant right lines arefuch Ὁ 
which being in one & the 
fameSuperficies produced regu never 


as 
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REQUESTS, 

Frer the Definitions which are the firh 
> kinde of principles, now follow Petiti- 
ons , which are certain generall fenren- 
ces, foplainand perfpicuous, that they 
are perceived to be true as foon.as they 
be uttered, and no man thar hath but 
: comnion fence can πο willdeny them. 
The Requefts follow. ρα β 


τα ἔχοι any point to.any point, τὸ draw a 
right line. S\onth 16) po eae ἀνῇ 
As from the point Ato the point 
Α---- ΡΒ B who wil deny, but eafily grant, 
that ἃ rightline may be drawn. 


2 Toproducea right line, finite, freee 
forth continually. | 

| As to draw in length contihy- 

A——t—_ee_ llytheright line AB, who will 

| not grant’ For there is no Mag- 

nitude fo great but thacthere may be a Sreatér. nor any 

0) 
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fo little but that there may bea leffe: ‘Sothat the line AB 
may be extended to the point C, and fo onto another. 

3 Upon any centre, 
“ad at any diftance, to de: 
feribe a Circle. | 

4 All right angles 
are equall the one to the 
otber. 

5 When a right fine fain upon two 
right lines, doth make on | 
one and the felf [ame fide, 
the two. inward angles 
les than two right angles ; 
then Shall thofe tworight tees τε produ- 
cedat length, concur on that part in which 
tbe two angles are leffe than two right a an- 
a 

i T bat two right oe bain not 4 
Syperfcies, 


CO Me 


pee CAA) 


x Se 4, 
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SENTENCES, 


ADAG Hings equall to one and the [elfefame 
Ey Wer thing, are alfo equal the one to the o- 
~aney| ther, “srs | 


7 Things which arethe half of one andthe felfef. am bing 
| \ 


8 Things which agree together , are equall the one to he 


9 Every whole t& greater then his parts. 
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Problem.1. Propofition +. 
Upon a right line given, not being infinite, 
to defcribe an equilaterall Triangle , or 


with three equal fides. 


Ly epee Oo a Uigile eroyen 
{ the right line given. om 
be AC; fet yourcom-.-----~ 


paffesat thediftance of the 

line AC , and with one 

foot in A, wirh the other 
foot draw the arch of a 

Circle, as C D, and the 

fame diftance remaining, 

fer one footin C, & with 

she other draw thearch A 

‘E., qutting through.the 

formerarch C D in the point B, and from the point ofcut- 
ring, draw linesto AandC, thenisthe Triangle A B C 
eqilaterall, or alike fided. 


) 


~~ Demonttration. 


‘Fora{much as the line AB is equall to the line A C, 
| and 
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and alfo B'C equallto A C,(by the 15 definition, )it follow- 
eth, (dy the γῇ common fentence) that A Band BC, are 
each of them equallto A C, and the Triangle equall fided. 


Probl... Prop. 2. 
From a point given, to draw.a right line, 


that [hall be equall to a right line given. 


- Conftruction.. 


\The line given is A 
i B,and thepoint givenis 
Bie, Me EF. From the point F, - 
eS draw alineto A,as AF, 


. 
.- 
2 
& e 
ο . 


Nibing pe atte B and upon the line A P, 
Pekan we = make an equilateral Tri- 
f Ne f angle, as AFE (bythe 
former Propofition,) and 

% 0” extend A E-toC , and 
15... Ὁ fromA,asfrom ἃ centre, 
“πλέει draw an arch at the di- 
ftance'A B, cutting the line:A C inthepoint C; then is A 
C equallto A B (by the rs -definition,) prolong alfo the 
line E Fto D;and-ourof E,,from che point C, draw the 
arch C D, cutting theline E Din’ D: then ischelige FD 
equall tothe given line ἃ Β.. Ϊ 


Demonftration... _ \ 


[τὶς evident (dy the 15 definition) that EC is equall to 
Ε D, from whenceif we take A Band E F, being equall, 
there fhall reft A C equall to A B, and D Fequal to AC, 


then 


an aa abl τοτ απττεο I ταῖν «---- “- πσσαε ψασυννυ 
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then is F Dequall to AB alfo, by ther common fentence. 


Tbe fame another way. 


Take with your Compaffes, the length A B, and then 
with the fame diftance, fet one foot in the point F, and 
with the other foot, make the poiat in D, then draw the 
line from F to D, thenis that line F D equalito A B. 


Probl. 3. Prop. 3. 


Two unequal right lines being given, to 
cut of from the longeft, a right line equal 
to tbe fhorteft. oe 


Conftrucion. 


The fhorteft line gi- 

ven is A, thelongeft is —_ 
BC, (by the former Pre- 
pofition) draw from the 

point B, a line equall to 
“A,asB D: Then from 

the point B , with the 

diftance BD, draw an B 
arch, as DE, cutting the Ὧ 


ΔΑ 


line B®, in the point E, then is τῆς line B EB, cut off from ς 


thelive BC, equall co the givenline A. 


} 


~ Demonttration. 


_ Forafmuchas the line B D, isequall-to the line A, ie 
| an T tne 


— = 
; > 
, A 
3 - ν " 
ee ee τ og pe Ὁ ἫΝ ἄγον δὰ ὦ 
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the lineB E equalltothe line B D: then is the line BE, 

alfo equall to A, (by the firft common fentence.) 
Another way. 


Take with your Compafies, the diftance or length of 
the line A, and that diftance noted from B toward E, in 
the line B C,comes toE, then is B Requall to A. 


Theorem 1. Propofition 4, 


Lf there be two T riangles, of wbich the two 
fides of the one Triangle be equall to two 
fides of the otber Triangle, each to bis 
corre(pondent fide, and the angles, which 
are conteined under thofe lines, be alfo e- 
guall the one to tbe other, then is the third 
fide (called the Bale) of the one,equall to 
the Bafe of the otber, and the wholeT ri- 
angle of the one, equall to tbe whole T ri- 
angle of the other, and the otber angles 
remaining, {hall be aifo equall to the other 
angles remaining ; the one to the xtber, 
under which are {ubtended equall uses. 

Conftruction. 
Ofthofe two Triangles ABC, and HIG, the two 
fides 
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fides of the one Tri- | a 
angle AB C,namely, - ἢ 
the fides AB, and A 
C, are equall to two 
fides of the other Tri- 
angle, namely,to HG, 
and H I,and the angle 
A equall to the angle 
H, Then (dy the intent : 
of this Propofition) {hall C D BG 7 
the Bafe as C B, be e- 

quall to the bafe of the other, as G I,and the angles upon 
the bafe CB, equalltotheangles upon the bafe G J, thar 
is, the angle C equall toG,and Bto I. 


Demontftration. 


For ifthey were not equall, let usthen take the bafe of 
the Triangle ABC, thatis, the line B C, τὸ be longer 
then the bafe of the Triangle H I G, thar is the line 1G, 
and let the fame be cut off,in D, fo that B D, be equall 
(by fuppofition) to I G, andlet theline A Ὁ ὃς drawn,and 
thenthe fides AD, A Bofthe one Triangle fuppofed to 
be equallto the fides HG, HI, of the other Triangle, 
namely, A D equalltoH G,and A BequalltoHI, then 
muftrheangle BA Dbealfo equall to the angle [HG, 
that i$ to theangle B A C, the pare equall tothe whole, 
and she line of the Bafe B Dequall to the line BC, the 
par} alfo equall to the whole, which is impoffible, and is 
contrary to the g common fentence. 

> This fourth Propofition being a Theoreme, isonely {pe- 
culation.andcontemplation of mind, without action, and 
_ forafmuchas Eaclide hath in his demontftiation ufed fome 
ἢ iti acti- 
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action, (as the c6paring cf the one Triangle to the other, by 
laying the one upon the other)for the better underftanding 
of his demonftration (by reafon, that before this Propofi- 
tion, there was none other to prove the fame by) he hath 
ufed the fame by applying and comparing one Triangle to 
another, the wholeto the whole; but IT make no doubr, 
out Euclide could have ufed words fufficient, if he would, 
to have proved the fame without fuch aétion ; but whereas 
he hath compared the whole to the whole , we may in 
the faine cafe, compare part to part, namely,linecolinesthe 
more becaufe a line Mathematical is a length without 
bredth (dy the fecond Definition) yealuch a length as is onely 
imaginary : anda Triangle being a fuperficies (by the 21 
Definition ) whofe extreams, or bounds, are lines (by the 
fixt Definition,) it cannot with reafon be thought impro- 
per, if we apply line to line, that is length to length, oney 
tor the proof of this moft excellent Theoreme . that fo by 
the comparing the length of the one line, to the length. of 
the other, his correfpondent line ; the truth of the Theo. 
teme might appear to the fenfe: forafmuchas three lines 
ofa Triangle,whether the fame beall equall,or two equal, 
and the chird unequall, or all unequall howfoever, being 
once limited co any one pofition, "the fame lines will nor 
concurre in any other place, then to that-wherero they 
_were firft limited, like inall other right line figures, the: 
thecontrary may happen: It followeththen, that in Trip 
angles onely, it is impoffible, that the lines which rahe 


clofethe one Triangle, if they be in length equall rd the 
lines , which inclofe the orher Triangle (each line to his 
correfpondent line)that thofe Triangles fhouldbe unequal, 
either in form of Pofition, or quantity of Area. | 
Wherefore the two fides of the aforefaid Triangle. 
namely, AB, A C, of the the one Triangle, being equall 


tO: 
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to the two fides of the other Triangle, namely, to HI, 
HB, and the bafeC B, be equallin length, to τῆς bafeG 
T, that then, not onely theangle A, fhall be equall to the 
angle H, bucalfothe other angles fhall be equal, Ito B,and 
G to C, which was to be demonitrated. 


Theor. 2. Prop. 5. 
An Mfolceles, or Triangle of two equall 
fedes,bath bis angles ai the Bafe equal the 
one to the otber, and thofe equall {rdes be- 
ing produced, the angles tbat are under 
tbe Bafe, are al{o equall the one to the o- 
ther. 


Conftrudion. 


The Triangle A Ὁ Ὁ, 
hath the fides A Ὁ, and Ὁ 
C, equall the one to the o- 
ther, and therefore are the 
anglesupon the bafe, as the 
angles DC. A,and DAC, 
equall the one to the other, 
and the: angles under the op 
bafe,as A CE,and CAD, 
alfé equall the one to the other. 


ο΄ Demontftration.. 
Let the two fides DA and DC, be produced δὲ plea- 


fure, 


“thos ος 


ae Se ΠΣ —— — ie 
, Ἃ F ᾿ 
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fure, fo that Ὁ B be equall to B E, and then draw the lines 
A Eand CB; forafmuch, as the two fides B Dand BC, 
are equallto B Eand B A, and the angle D common to 
both ofthem, The Bafe C Bis equall to AE, (dy the 
fourth Propofition) andthe angles Band E equall, as alfo 
theangles DC B,andE AB, asalloB C A, andE AC, 
theferwo taken from Ὁ CB, and EA D, there fhall re- 
main the angles upon thebafe A C Ὁ, and C A D equall 
one coanother. Furthermore, forafmuch as AB, and B 
C, are two fides, equall to E C, E A, and thar the angles 
Band Eare equall the oneto the other ; the bafe equall to 
the bafe, and the angles equallthe one to the other (dy the 
former Propofition) it followeth that the angles under the 
bafe,as ΒΑ C, andE C.A, arealfo equall: which was to 
be demonftrated. : 


Theor..3... » Prop..6 


1 faT riangle have two angles equall, the one 
to tbe other, the fedes alfo which {ubtend 
the equall angles {ball be equall the one to 
tbe otber. 


ContftruGion. 


In this Triangle Ὁ E F, are the 
angles EF D, and ED F equall, 
therefore are the fidesE D aid E 
F alfoequall. : 


Demonftration. 


This is evident ( by the former 
Propoa 


60) 
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Propofition) which we otherwife prove in this manner, if 
it were poffible, that EF were longer than E D, then let 
there be drawn, the line Ὁ G, cutting off F G equall to 
ED, then mufttheangles F D G, and F D E be equall, 
andthe part, equall tothe whole, which ts falfe, and con- 
trary to che 9 common fentence. 


Theor. 4. Proop. 7. 

If from the two extream points of a line, 
iwo otber lines be drawn to any point, 
there cannot from the felf-[ame points, or 
ends of the faid line (on the fame fide) 
be drawn two other lines, equall to the 
firft lines, the one to the other unto any o- 
tber potnt. 3 


Conftruction 


From the points A zp C E 
and D, are drawn two ee 
lines, AB.and DB,which 
doth concurre together 
inthe point B, it 1s not 
poffible, that from the 
peint A, pia thould be 
drawn a line equall to ; 
the line AB, ἘΠ Δῆο- τὴν alin ᾿ 
ther from τῆς point D, equal] to Β D, which fhould come 
together in any other point (upon the fame fide ofthe line 
A D) then onely in the point B. De- 


~« @G@GaacaeuaF 


a4 δ Bool np 


Demonftration. 


Let us take it to be poffible,and from the point C draw 
the Jine A Cyand C D, asalfo Β C, if this might happen 
srom the point C, then muft τῆς angles of the two Trian- 
gics,as A BD,and AC Dheequall (by the fourth Pro- 
pofition ) being with equallfides fiibtended,asthe Triangle 
DAC being part of the Triangle DA B,and A DB, 
partof A D C,thould be equall coche {ame A DC, which 
is falfe contrary to the 9 common fentence. 

And in the fame fenfe, if the point fall within the Tri- 
angle,as inthe other figure, in 1, then muft the angles 
D Ad,and A DI beequall to the fame DAE, ADE, 
tac part equal! τὸ toe whole, which is falfe-alfo. 


Theor. 5. Prop. 8. 

If two Triangles bave two fides of the one, 
— equall to two fides of the other, each to bis 
correpondent fede, and alo tbe Bafe of the 
one, equall tothe Bafe of the otber, then 
bave thofe Triangles alfo two angles, the 
one equall to the other, namely thofe an- 
gles conteined under equal fides. 


« 
¢ 


C onftru@ion. ach een 
The Triangle A BeC, hath two fides, namely AC, 


and AB, equalltothe two fides of the Trianglé GH E, 
name- 
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namely,tothefides GE, | 
and C H , and the bafe > G τῆς 
C Bequallto the bafeE. :" /\ 
H, wherefore, the angles : ὦ a4 ve 
conteined with equall : ἧς νὰ | | 


fides are alfo equall. 
Demonttration. 


This is made manifeft 
(by the fourth Propofition ) 
which may otherwife be 
thus proved. Ifthe angle G, were leffe than the angle A, 
let there be made another Triangle upon the bafe EH, as 
the Triangle EHF, whofe fides E F and FH, let be e- 
quallto C A, and A B,andthe angle F, equall to A. Ic 
followeth then, thattheline EF, fhall be equall to EG, 
and F H, equallto G H, which (by the former Propofition) 
is impoffible, and the other angles fhould alfo be equall, 
thatis G EH, partof F EH, equall to the fame FEH, 
which 15 falfe, and contrary tothe 9 comimon fentence, 
and this P ropofition is true. 


ΕΠ 4... Tap, “9. 


7 odivide aright lined angle into two equal! 
parts. 


: τς ConftruGion. 


Let the right lined anglebe A Β Ο, todivide thefame 
intotwo equall parts, takein the two fides,A B,B Otwo 


points equidiftant from the point B, as the points Tand C, 
V ang 
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and draw the line frony I, to 
C, asthe right line TC, and. 
make upon IC an equilaterall 
Triangle 1C D, (dy the firft 
Propofition and then draw the 
line B D from B, to D, that 
line Β D, dothdivide the faid 

angle into rwoequall parts. 


o  _Demontftration. 


Forafmuch asthe fides BD, 
Blare equal co the cwo fides B D,B C,and the bafe C Ὁ, 
equall ro the bafe I D, it followeth (by the 4 and 8 Propo- 
(tions) that the angles Ὁ B C, DBL are equall. 


Probl. 5. - Prop. 10. 

To divide aright line being finite, into two 
equal) parts. | 
Conftruction. 


The rightline given isH B, 


Cc make uponthe fameline H B,an 
he equilaterall Triangle,as H C B, 
δὰ ς (by the firft Propofitsow) and then 
dee ae (by the former Propofition) di- 
ie vide theangle C, into two equall 
: 7, parts, by the line C Ὁ), che εν 
: -. . line Ο Ὁ, thall divide alfo the 
Che ope line H B, into two equall parts. 


De 4 
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Demonftration. 


» Forafmuch,as C Dand C Hy, are equallto C Ὁ. ἀπά 
C B, and theangle D C Hecuall totheangle Ὁ CB. Ie 
followeth (dy the ¢ and 8 Propofitions) thatH D and DB 
are alfo equall the one to the other, 


Probl.6. Prop. 1:. 
Upon aright Jine given, and from a point 
giveninthe fame line, bow to raife up a 
perpendicular line. 


Conttruction. 


Theright line. given is 

AB, the point in the fame x. 
lineis D, from the point fs 
D, make the point C,and 

on the other fide of D, ; 
makethe point E, fo chat ace 
DC, be equall to DE, Ss , 
eachof them as long as ᾿ soestante eee 
youpleafe)anduponCE A © D Ἐ Ὁ 
make an equilarerall Tri- 

angle (by the firft) as X C E, and draw the line XD, and 
that line X D fhall ftand perpend:cvlar upon the givep 
line AB. Ἶ 


Demonftration. 


Forafmuchas the two Triangles C X Ὁ, and EX D, 


V 2 are 
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and with equall lines included, they have alfo equall an- 
gles (bythe 4 and 8 Propofitiens) and the angles X DC, 
and X DE, areboth of them right angles, wherefore X 
Dis perpendicular upon A B, by the 10 Definition. 


Probl. 7 Prop. 12. 
Unto a right line given, being infinite, and 
from apoint given, waitbont the fame 
line, to draw a perpendicular line. 


Conftruction. | 
| The right line gi- 


D ven is Q P, and. the 

ῃ point without theline 

ie ‘is D, draw an arch of 

Te a Circle, which fhall 

: % cut the lineQ P, (from 

Ἢ τ the given point D)in 

a δος . the points C, and _T, 

Yas τ 025 from which points, 

Q Lach os somerset draw two lines to the 

point D,as C D, ID, 

then dividetheangle Dntotwoequall parts (ὅγε 9 Pro- 

pofition) with the line DN, then is the line D N, perpen. 

dicularupon the line Q P, from the point given D, in rhe 
point N. 


Demonftration. 


Forafmuch as the angles ΝῚ [ἀπά N Ὁ C areequall, 
then: 


᾿ ee 
5 γ- " « ae  α «᾿. 
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ther are the angles DN C,and Ὁ Ν 1 alfo equal,and right 
angles, and D N is perpendicular upon the fame line QP, 


(by the former Propofition. ) 


Theor. 6. Prop. 13. 

If aright line doth fland upon another right 
line, making any angles with the fame ; 
then are thofe angles on both fides of the 
ftanding line, eitber two right angles, or 
equall together to two right angles. 


ConftruGion. 


Theright lineis AC, ἐΕ' 
upon the line A C, doth 3 


ποτα »- 
_ “τ: : ae 
Ἢ “ἢ 
fi ( 
ΓΙ . H ὃν 
SAS ee ΩΣ ch ; 
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ftandtheright line BD, 2 
the angles on both fides 
of the ftanding: line Β Dy, 
as the angles DBA, and 
DBC, are together’ e- A ; in 
quallrocwo right angles. B Ν᾿: 
Demonfiration. 

This is evident (dy the 10 Definition ) tor {o muchas the 
one angleis greater then a right angle, the other is leffe 
then right, which yet moreclearly might be thus proved, 


let there be raifed from the point B a Perpendicular by the 
former Propofition as BE, thenare the angles E B.C, and 
EB Aright angles, andthe angle DB A is leffe then a 


right angle, by theangle D BE; andby fo much is the 
angle. 


— 


me 
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angle Ὁ B C, greaterchena right angle, itis then evidene 


that D BAand Ὁ BC together, are equall to two right 
angles, re 


Theorzeps! Propaaad) 

if froma pointin a right line twovight lines 

be drawnsif then thofetmo anglestouching 

one anotber atthe fame point be together 

equallto two right angles, then doe thofe 

two lines come fo together, that they both 
together im tke one right line. 


The Converfe of the former}. 


3 - From the point B in the 
line BE, is drawn two o- 
D ther lines, asB C,BAin 


fuch fort that the rwo an- 
cles EBA, and EBC 
together , aré equal] τοὺ 


ἌΣ; i a «tworightangles:then do 
B ~  thoferwo lines come [Ὁ 


rogether, that they make one right line. 


Demonftration. 

‘Leticbe fuppofed, that A Bisnorin.a tight line with 
BC, but let B Ὁ be the fame, thenic followech (bythe for- 
mer Propojition ) thatthe angles EB Ὁ, EBC. together, 
fhoald be equall ro two tight angles, which is falfe, 

Bt for 
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forE B Aand EBC, are together equall thereto, andthe 
anglesE B Aand EBC, aretogether leffe, by the anglé 
Ὁ B A, wherefore the propofition is true, 


‘Theor, ὃ... Prop: 15. 


Lf two right lines docut.tbrough oneanotber,, 
 thenare the two angles, which are oppo- 
fate, equall the one to the otber. 


Conftruction. 
ThelinesK M, LG, doe cut — 

through one another in the point K Ι, 
J, the angles oppofice, as K 1 L, 

MIG are equall, as allo KIG ae 

and :; I M. | ; WY 

Demonttration. a \ 

: G Mw 


Forafmuch, asthe two angles 
LIK, Li M,areequall totwo right angles (by the 13 pro- 
_pofition) as alfo the fame LIM and MIG, itiolloweth 
then, that if wetake from both, the angle L 1M,that then 
the angles remaining, KIL and M1 G, are equall, the 
fame isalfo to be proved, of theangles LIMand GIK, 


being equall. 


The- 
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Theor.9. Prop. 16. 
In all Triangles, if one fide be produced 


forth, thenzs the outward angle greater 
tben one of the inward angles, that fhand 
oppofite to that angle, which as produced, 


Conftruction. 


B  Inthis Triangle AB 
C, is the bafe A C pro- 
duced to Ὁ. the our- 
ward angle BA D, is 
greater, then one of the 
inward angles ABC, 
orA CB, 


DA “C 


Demontftration. 


Let the fide A B, be divided into two equall parts in 
the point E,and let aright line be drawn from C, through 
Eto F, fothac EF be equall to EC, and dtaw another 
linefrom Fro A, then are the two Triangles:C EB, and 
FEA equall (by the former Propofition) and the fides EB 
and E Cequall tothe fides, EA and ER, it followeth 
then (4y the 4 propofition) that the lines B Cand A ἘΣ are 
equall, asalfothe angles with like lines fubtended , as 
the angles Ε B Cand EA F:andE A Bis apartof BAD, 
andtherefore leffe (by the 9 common fentence:)in like man- 


ner, 


Pe saevse 
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ner may be proved, thatthe fame outward angle'B AD 
is greacerthen AC Β. 


Theor. 10. — Prop. 17. 


Inall Triangles, two angles which fo ever 
be taken together, are leffe then two right 
angles. 


Demonttration. 


Inthis Triangle A BC, 
is the bafe produced to D, B 
making the outwardangle B | 
C D, which with the inward 
angle BCA are together, 
equall co two right angles 
(by the 13. Propofition) now, 
(by the former Propofition,) is 
one of the inward angles C “uN 
BA, or CAB, leffe than ἃ Cc ἢ 
theoucwardangle BC D: Ie | 
foloweth then, thatthe angle A or B, with the angle A 
CB, together are leffe then two right.angles. In like 
manner can be proved, that the two angl€$ Aand B, to- 
gether are leffe then two right angles. } 


xX The- 


Theor. 11. 


leffe angle. 


K. 


L 
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Prop. 18. 


In all Triangles the createft fide fubtendeth 
the greateftangle, and the leaft fede the 


Conftruction. 


Inthe Triangle, MK L is 
ΚΙ, thelongett fide, there- 


. fore is the angle M the great- 


eftangle 


Demonttration. 


From M lettherebe drawn 
aline to the fide N, fo thac 
K Nand K M:be equall, the 
angles then upon the bafe N 
M,as K MN andK N Mare 
equall, (dyshe 5 Propofition: ) 


But K N Mis greaterthen N 
LM (oy the 1g Propofition : and K M-L,being yet greater 
then KN Misthen greater,as the angle NLM in like man- 
neralfo may be proved of the otherangles.»And if we will 
prove, that the fhorteft fide L M, is under the leaft angle, 
then let theredrawnaline from LtoI,fo that MI,be equall 
to M L, the anglesthen M LI and MI Lareequall, and 
M KL isleffe then M LK. It followeth that MI isun- 
der the fhorteft fide, or leffe fide. 


The- 
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: Theor.12. — Frop. 9. 
Inevery Triangle under the greater angle is 


fubtended the greater fide. 


_ Inthe former Triangle M K Lis M thegreateft angle, 
therefore is Καὶ L'the longe ft fide. 


Demontftration. 


If K L were not the longeft fide, let it then be KM, 
then fhouldthe angle L, be the greareft-angle , greater 
then M, (dy the former. Propofitien ..) which,is contrary to 
the thing it felfe,cherefore is Καὶ L the longeft fide,and thus 
can we alfo prove, that all Triangles leaft angle, is under 
the fhorteft, fide comprehended. 


Theor, 12. Prop. 20. 
In all T rigugles, two fides, (abich fo ever 
be taken.) are greater then the third fede. 


Conftruaion, 


In this Triangle H O M, are the fides O HandO M, 
taken together, longer then the third fideH M. 


‘Demontftration. 


This is evident (dythe fourth Definitiex,) which other- 
wile might thus be proved: HO is prolongedto N, fo 
δὲ τὰ that 
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M that ON is equall το Ὁ 
᾿ Μ, & the line MN be- 
% ing drawn, the angles 

% OMN and ONM 


are equall, (by the 5 

ὃ Propofition: ) but τῆς 

‘ *, angle Ν᾿ ΜΗ is grea- 

WoL py aaa tad then ONM: Ie 

H τ Ν followeth, that theline 

} HN, (being equall to 

Ὁ Hand O Mtogether) is longer then HM, (“5 may be 
ander ftood, by the 18 Propofition. } 


Theor. 14. Prop. 21. 
If from the two uttermoft points of the fides 


of a Triangle, be drawn, two lines toa 
point, within the Triangle, then are thofe 
Προ lines together, {horter then the two o- 
ther fides of the Triangles, but do include 


a greater angle. 


Conftruction. 


Τῆς Triangleis LM O, the point 

within the Triangle is I, the lines 

drawn are LI and O I, which toge- 

ther are fhorter'then the two fides of 

Triangle, as L M and O M, andthe 

angle L I O is greater,then the angle 
O LMO. 


Demon- + 
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Demonftration. 


Let LI be prolongedto P, now (bythe former Propo- 
fition: ) LM and MP,, together are longer then Eee 
and IP and OP, longer then PO, wherefore LM 
and M PandalfoP O and PI, thatis the two fides of the 
Triangle LM and M O, with I P aretogether longer thea 
OL and LP, tharis, thelines drawn LI and O1, with 
thefameP I,and if we take.from both of them P I, there 
fhall then reft the fides, LM and MO, together longer 
thenthere two drawn lines LIandO I. Furthermore, is 
theangle LIO greater, then theangle IP Oand IPO, 
yer greater then theangle L MO, (ὁ) the 16 Propofition : ) 


| Probl. 8. Prop. 22. 


How to make a Triangle, of tbree right lines 
which hall be equall totbree giventines, 
of which it is required, that two of them, 


together , {ball be longer then the third. 
Conftruction. 


The lines given are A B 
and C, let there be drawn a 


line,as D E, equal! to A,and ere 

with your Compaffes, take Ἐ' 
thelength of B, fer one foor peo \ 
in D,and with the other foot, 


make the arch of a Circle o- 
ver the line D E, and then ἢ en 
_ with your Compaffes, do the | 
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likewith the line C, fecting one foot in E, and with the 
other foot, (with the widch of the line C) draw an arch 
line, cutting the former arch in the point F, and from that 
point F, draw the twolines D F,and E F, them its the Ταῖς 


angle D EF, made of rhe three lines, equall to the three 
lines given. Ni 


Demonttration. 


 Thisis manifeft by the working that the lines DE and 
DF,and EF,areequalltothethreclines given A,B, and 
C. 


Probl. 9 — Prop. 23. 
Upon a point in aline given, tomake aright 
lined angle equall 10 4 right lined angle 


given. 


Conftrudtion. 


The line given 
is D G, and the 
point given. is 
D,the angle gi- 
ven is B AC. 
Firft upon the 
angle = given, 
draw a line at 
pleafure, which 
fhall make with 
the angle given 

3 


a 


he, - athe rw 
ct a ΜΝ Υ 
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a Triangle, as theline B C. Thenwiththe length of thofe 
three lines A B, A (ὦ, andB C, make a Triangle, (4y the 
former Propofition ) provided always that the lines A Band 
A C, their lengths be fer fromthe point D, and fo make 
the Triangle DEF. It followeth ( by the 4 andthe 8 Pro- 
pofitions ) that thetwo Triangles ABC, and DEF, are 
equall, and therefore the angles Dand A are alfo equall. 


Theor.15. Prop. 24. 


[fin two Triangles right lined, nwo fides of 
the one be equall to two fedes of tbe other, 
but the one hatha greater angle included 
of thofe fides, then the other, then bath 
the fame alfo a longer bafe. 


ConftruGion, 


Of fuch Trian- 
gles, thefe two Tri- 
angles PQ_R, and 
S T V, are the fides 
PQandQR,ec- 
qualltoT S and T 
V,and theangle Q_ 
is greater than the 
the angle T, alfois 
thebafe P R longer 
thanthebafe SV. 
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Demonttration. 

This isevident, (by the 4 Propofition) which otherwife, 
may thus be proved, (by thef ormer Propofition,« ) 1s the an- 
ele R Q Wamade equall to the angle VT S and QW, 
equallto T S and drawing the lines, W R and W P, being 
then that Q P and Q Ware equall, the angles Q P W and 
QWP arealfo equall, andthe angle P W R greater then 
ΟΡ W, and yet more greater chen the partof thefame, 
namely, che parr W PR: Ie followeth (dy the x 9 Propofi- 
tion :) that P R is longer then W R and W R is equall τὸ 
S V, wherefore thebafe P R, isalfolongerthen'S V. 


Theor. 8. Prop. 25. 


If in two T riangles,the two fides of the one, 
be equall to two fides of the otber, but the 
one bath a greater Bafe then the orber, 
tben bath the fame alfo, a greater angle 
conteined under or between, tbofe equall 


fides. es! 


In the two former Triangles, PQ R and 5 T V, arethe 
fidesQ P and QR, equallto the fides T Sand ΤΙΝ, but: 
thebafe P R-is longer then the bafe S V, then istheangle 
Q_ greater, thenthe angle T. : 


Demonttration. 


Let us take theangle Qo be equall to the angle T, 
then. 


>. ey aA 
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them muit the bafe PR, alfo be equall to che bafes Vv, 
(by the fourthPropofition: ) which doth appear by τῆς thing 
it felfe, to thecontrary, and if cheangle Ὁ be imagined, to 
be lefle then FT, tlie bafe P R muft chen be fhorter, chen ς 
V (bythe former propofition : which is ao contrary tothe 
open appearance, for P. R is lomger then S V. 


Pee ας, 172. τορι 46. | 
If two Triangles, bave two angles of the 
one, equall torwoangles of the vtber,each 
to bis correpondent angle, and bave alfo 
one fede of the one, equall to one fide, of the 
other, either thap fide , which beth be- 
pween the equall angles, or that which is 
fubtended under the one of the equal an- 
gles,the orber fades alfo of the one, {ball be 
equall to the other fedes of the other, 
each to bis correfpondent fide , and the 
orber angle of the one, fhall be equal to 
she other angle of tbe other. 


Conftruction. 


Fn thefetwo Triangles, arethe angles Hand L equall, 
and alfo Land M, and the fades on which the angles ftan- 
¥ 


deth 


=e = oe 
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L deth{oris fubtended) 
as. HTiand L.M.are 
equalkalfo ;then fhall 
the other fides. asHG 
andL K,asalfo GI, 
“and KM. be-equall, 
and the angle G e- 
qualltothe angle K. 


τ Sion hh oh 


Demonftration. ** 


If G Ibe fuppofed longer then Καὶ Mylet there be made 
ΓΝ equalltoK M, and’ draw the liné HN. Porafinuch 
as the fides H I and N I;,areequallto L Myand'M K; and 
doth include equall angles T-and M. It followeth (by the 
fourth Propofitien) thar the lineH N is equall to L K, and 
the angles of the one Triangle equall to the angles: of the 
other Triangle, as 1H N equall to M L-Ky and’ confe- 
quently equallto ΤῊ G, whichis falfe, and contrary-t0 the 
9 common fentence, that the part fhall be equall tothe whole. 
Wherefore is G Tequall to K M, and bythe fame reafon is 
alfo proved, that G Hand K L are equall, ‘which alfo is . 
proved (éy the fourth Propofition) as alfo that theother 
angles G and Kare equall. : t | 


Prop. 
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La νος να G. Props a9 ἀπ μι μια τιν 
If aright line be drawn through two other 
right lines, making the alternate angles, 
“\equall tbe one to tbe orber, then are thofe 
Ὁ pmb raght lines parallels’ °° os 
sawn) sure 2S onttaaion, ... 


ἘΝ ¢ . ἢ 
WE NTRIT φῇ 


. Rhtqughihefe two lines. A B and, D.C} there is.diawa 
the line L, and the angles oppolite one to another, as 


: ; ἐν Ἵ 
i te) “SNES “RA 
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AdLLyandt LCareequall,asalfo the angles LIB and 
LL. Dyalrerefore are the lines A B, and DC parallels’ _ 
bat 9 1, WA emonftration. 
_ JH thelines‘A Β ἀπά DC > benot parallels , then fixal! 
they (on the, one fide or onthe other) be fo produced 
or prolonged forth, fo that at the laft, they fhall come 
together, and makea Triangle: fuppofeit were poffible, 
that fuch athing mighthappen in G, theangle L I B fhall 
be then greater thar the-angle ΤΊ, Dy πὰ TL C greater 
than 11 A’ (by δε 26 Propofitien,) the which'ts contrary, 
2 the 
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the lines then being extended, fhall nor concurre, or come 
together, therefore (by she 35 Defisition}chelines A Band 
D Care parallel. Ἢ 
Theor. 19, Prop. 28... 

If a right line be drawn through tmo other 
right lines , making the outward angle of 
tbe one line, equall to the inward angle of 
the other line (which ftandetb on the fame 
fede of tbat line which goetb through the 
otber lines) or doth ΩΣ the two inward 
angles on the one fede equall to two right 
angles, then are thofe two lines parallel. 


Conftruction. , 
In this are the 


angles C LW and 
1G Y equall, and 
the two angles 
W IC, and IC 
Y, equall co two 
rig ht angles, -by 
either of which 
two rcafons are 


che two lines W X and Y Z paralley. 


; Demonftration.; . 
Bythe 15 Propofition,is X 1 C equallto ΟἹ W, and the 
| fame 


σῃνιο».--------- --σαντπ «΄΄σασυσσε iia ae εν A ee te NL eine 
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fame O I Wis alfo equallto IC Y: therefore (bythe for 
mtr Propofition) are the lines W X and Y Z parallel, be- 
caufetheangles W 1 Cand IC Y areequallto two. right 
angles : underftand alfo that the angles X IC andW1C 
are equall rotwo right angles (by the 13 Propofitian) if then 
from both thefe , were taken away the common angle 
W IC, the angles oppofite as 1 C Y and X IC are equal, 
and the lines W X and Y Z parallel. 


Theor. 20. Prop. 29. 


If one right line cut through two parallel 
right lines , then are the angles oppofzte, 
one againft another equall , and alfo the 

“outward angles are equall to the inward, 
tbat ftandeth on the fame fede over again(t 

the fame, and the two inward angles that 
frandth on the one fede of the line that cut- 
teth through, are equall to two right an- 
gles. 


The Converfe of the 28 Prop 


Inthe former Scheme arethe twolines W Xand Y Z, 
parallel, thereforeare the angles X IC and IC Y equall, 
asalfo X 1O,andI C Z, and the inward angles X IC, 
andI C Z, are together equall rotwo right angles. 


S/EMON@ 


a eee ee 
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Demontftration, 


" Alltchis.s evident (dy the two former Propofitions) which 
otherwife might bethus proved. The two angles XTC, 
and WIC areequall to two tight angles, as alfo TC Y. 
te ἃ x bee ἃ τος andl ©.Z.Tfthen 
ane the Angle X IC 

Ww XG sc belefs then ICY 
Ic. followeth that 
W 1C,isasmuch 
greater then ICZ, 
Sand X FC and. Z 
.  Heffethentwo 
ats συ tightangles, where 
forethe lines WX and Ὺ Ὁ; on'the μᾶς XZ (by the 11 
common fentence) may berextended, tilkat, the-daft.they 
fhall concurre cogether,the which is contrary to. the 46 De- 
finition , checefore the angles X I Cand 1 ΟΥ̓ are-equall. 
By thefameis alfo proved; that theangle ΥΝ ἃ Ὁ is equall 
tol C Z, and feeing that the angle ΟἽ X is-equall τὸ W 
ΕΟ (bythe 15 Propoftien)-and Seaasle W I-C:equall to 
ΓΟ Ζ (by the 27 Propo fitton.) ἴς followeth (by the firft.com-. 
mon fentence) that the outward angle OI X is equall to 
the inwardangle I CZ: laftly, feingthat cheangles KIC 
and W I Care together equall to two right angles, and 
that I C Zis equall to. Wd C,the fameI CZ and XI C 

eogether, are equall cocwo right angles. . ον 


Prop: \ 
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Theor. 21. Prop. 30. 
All thofé right lines which are parallel to 
~~ onevight line, thofé lines are alfo parallel 
\ oneto anotber, Ὁ ) 
Conftru@ion. 


 Thefe lines A Band 

C Dare parallel τὸ E 

F, the fame AB and-C 

D are® then~ parallel ἃ 

one τὸ another; alfo, ὦ 
_E 


ὃ, 
‘ ᾿ 
μεν λαούς κα Ρ . = ain 
Sane lS i om 


Seat 


4 
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Demontftration. 

Through the three lines AB, C D,E F, there is drawn 
_anothertine’G I, for asmuch as A.B and C. Dare parallel 
to E F,the angles AG and C HI, areeach of them equal 
tothe oppofiteangle G1 F, (by the 27 Propofition ). where- 
forethe angles A Ὁ I,and C HI are alfo equal (ὁγ the firft 
common fextence) and the line AB parallel to C Ὁ (bythe 
28 Propofition )the fame may be proved by manymore lines 
alfo : As appearech by this Demonftration. 


os 


Prop. 
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Probl, 10. Prop. 31. 


From a given point , todraw aright line, 


which {hall be parallel to aright line given. 
Conftruction. 
The given line is © 
E~—2 F AB, the point given 
is D, from. the.point 


D drawa line at. plea- 
furcupon A B, as the 
. line DC, then from 
A δ᾽ B the point D make an 
angle equallto the an- 
gle DC A,and oppofite to the fame (by the 23 Propofition) - 
thatis, C DF, and prolong the line DF , then hall the 
line DF be parallel to. che line A B. 


Demontftration. 


For as muchas the angles oppofite,as DCA and CDF — 
ate equall: therefore are che lines. A. Ba nd D Falfo paral- 
lel (o.the 27 Propofition.) 3 


Τῆς. 
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ΠΟΥ 22. Prop. 32. 


In all Triangles, if the one fede be produced 

forth, then is that outward angle equall to 
both the inward angles, oppofrte againft 
the fame, al{o all the three inward angles 
together, are equall to two right angles. 


Conftruction. 


In the Triangle AHK, 
isthe outward angle HK Ὁ w/t 
M, equall to the two an- RE Os eter itd very ΚΕ 
gles oppofite , that is, to Ξ 
the inward angles KH A 
and K AH, or the angle 
K HI equallto the inward 
angles Η K A, and HAK 
both together . 


abn adadecn iad 


Demonftration. 


Let there be drawn from thethrce angles of this Trian- 
gle three perpendicular lines upon A K,as A B,LH, and 
K G, thefe lines are parallel (ὁ) tne 28 Propojition) and 
therefore the angles oppofite,as A H Land HAB are e- 
quall (by the 29 Propojition -) asalfo KH L andH Κα, it 
ig evident,that the two right angles B AK and GKA, 
are together equal] to the three angles of the Triangle 

Z AHK 


- kL 2 
τ: »" emo eT 
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AH K,and forafmuch, as 
᾿ ΣΕ theangles H ΚΑ andHK 
B Kestrel M, are allo together equal 

WN : τὸ two right angles, (by 
frst ae : the 13 Propofition : ) it fol- 
eee: loweth, that if from both, 


there be taken away the 


oP cece dg A el commen angle H K A, 
nena te i that then the outward an- 
A. τ K Mole HK M isequall to the 
two inward angles K AH 


and KH A. : 
Another way. 


Through the point His drawn the line BH Ὁ, whichis 
parallel τὸ A. K now. (4y the 29 propofition : ) isthe angle G 
H K equallto H Καὶ Aand BHA, equall toH A Kand the 
angles BH Aand AH Kand GH K, are together equall 
to two rightangles, (by the 13 Propofition : ) wherefore, the 
three inward angles of the Triangle together, are equal! to 
two right angles; and the angles KH A and KH I,arealfo 
equal to two right angles, wherefore the outward angle K H 
fis equall tothe two inward angles HK Aand HA K. 


A third way proved. 

H Gis parallel τὸ A K, wherefore (by the 2.9 Propofiti- 
os: ) isthe angleIH Gequallto H AK and GH K equal 
to HK A: icis evident, that K HI is equall to Α Καὶ and 
Hi A together, and the three anglesof the Triangle A 
HK, are equallto two right angles. | 


FT he- 
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“Theor. 33... Prop. 33 
Lf to equall parallel lines, be joyned toge- 
ther with two other right lines, then are 


- thofe lines al(o equall, and parallel. 
Conftruction. 


_ The two equal parallel lines, are 
X V,W_Y, and they are joyned V 
together with the lines V W, and 
X Y,1 fay then, chat thefe lines W 
Vand X Y, are alfo equall,and 


7 parallel. : 
~~ Demonttration. 


From Xisaline drawntoW which 
doth fall upon the two parallels X x 
V & Y W-making the oppofire 
angles W X V, andX W Y equal (by the 29 Propo fition) 
& thetwo angles V W & Χ W Y have two fides, the one 
equal to the other,as X W & X V equaltoW X& W Y. 
& the angles whichare included with thofe fides,are alfo 
equall: it followeth(éy the fourth Propofitien that the third 
fidesas W V and X Y, are equall,and the other anglesin- 
cluded of equall fides, are equail the one to the other, as 
the angles oppofire Χ W Y and W X Y equallcthe one to 
the other, wherefore (dythe 27 Propofition) are the lines 
X Y and y W alfo equalland parallel. 
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Theor. 24. Prop. 34. 

In all Parallelograms, the angles and fides ) 
tbat are oppofzteone to another. are equall, 
and the Diameter,or Diagonal line, doth 
divide tbe fame, into two equall parts. 


Conftruction. 
Inthe Parallelogram KV WY 
Vi ow SCeare the angles Vand Y, as ἈΠῸ W 


X equall the one to the other, and 
the fides X Y and V W alfo equal, 
and the fides XV and Y Ware al- 
fo equall, and the Diameter, or 
Diagonall line W X, doth divide 
the Parallelogram intotwo Trian- 
gles, asX W Vand WX Y, the 
Χ ~~ yy ~=sooneequalito theother, ὁ 


Demonftration. 


The angles oppofice;as VW X and Y X Ware equall> 
(by the 29 Propofitien)alfo Y WX and VX W,, it follow- 
ech, thatthe whole Triangles X WY and Y XVarealfo 
equall. Secondly, forafinuch as thetwo Friangles, hath 
cach ofthem two angles, the oneof them equall tothe o- 
therand the fides X W commonto them both, the fides, 
and otherangles fhall be equall the one tothe other, (dy 
toe 27. Propofition) thatis, the angle V equall to theangle 

Y, and 
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Y, and the fide WV equall to the fide X Y,and X V equal 
to W Y,thetwo Triangles X W V and WX Ὑ areequal, 
then doth [the Diagonall W X divide the Parallelo- 
~ gram into two equall parts. 


Theor.25 Prop. 35. 
Parallelograms, wbich doe fiand upon one 
and the fame bafe, and between tbe fame 
parallel lines are equal the one to the other. 


Conttrucion. 


Upon the felfe fame 
bafe KN doth ftand two 
Parallelogrames N’ Land 
ΝΟ, between the two pa- 
rajlel lines K N and LP, 
thefeftwo Parallelograms 
are equal l. 


Pe on aha ig oo a WN 


Demonftration. 


ThetwofidesK L an 
ΝΜ. are equall, as alfo,K ii cee | 
ONP, (by the 3:5 Propofition: ) the Triangie Καὶ Ὁ Lis e- 
quallto N P M: from thefe two Triangles, take away the 
Triangle M10, common tothem both, and there fhall 
remain thetwo Trapefias, KIM Land NI OP, equall 
theoneto the other, to which if we addethe common ἜΤ: 
angle KIN, it is then evident , that the two: Paralielo- 


- prams, NL and N Oare equall 
: Note 


on go Or 
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Note. 


Here isto be noted, that that which is {aid here, and fs 
other Propofitions following, concerning Parallelograms, 
Triangles, (and fo forth) ftanding between two parallel 
lines, is therewith given tounderftand, that fuch figures 
have equall heighe, tor equall height, doth caufe equall di- 
{tance, and equall diftance caufeth parallel lines, and paral- 
lel lines doth caufe equall height in their ftanding, &c. . 


Probl. 26. Prop. 36. 
All Parallelograms, which (tandeth upon e- 
quall bafe, and between two parallel right 


lines are equal. 


Conftruction. 


Between the two paral- 
lel. lines, AD and HE 
doth ftand thefe two Paral- 
lelograms AG and CE, 
andthe bafe H G is equall 
to the bafe F E; thefe rwo 
Parallelograms therefore 
are equall. 


Demonftration: 


. Let there be drawn: the 
twolines H Cand GD, thefe lines are parallel, (by the 33 
Propofitiom) and doth makethe Parallelogram € G, which 
(bythe former Propoftion) if equal to A G,and allo equall 
to CE: itfolloweth, that the Parallelograms A Gand G 
Eareequall, (by the 1 common fentence.) -The- 
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Theor, 27... Prop. 37. 
All Triangles that bave one and the fame 
Βα, and fland between two parallel lines 
are equal, 


". 


Conttruction. 


The Triangles 
M:hath one and Tet Spee ne νἀ AN le ge ge” etapa Me oak ὦ 
the fame bafe N: 


Π andi Ganalieouiin 
tween the two Η 
-_parallellines: N: ‘ 


Mand HL:thefe ᾿ 

Triangles there Ὁ 6 R 

fore are equall.. “NW ™M 
Demontftration. 


Let there from the point Mtothe point L be drawn the 
lineM L parallelto N K, and from thepoint N, draw alfo 
the Line NH paralfelto M I: itis then evident (by the 
35 prepofition ) that the parallelograms ΜΗ and N [are e- 
quall, and rhatthe Triangle N 1M isthe half of the Pa- 
rallelogranm), andthe Triangle N K Mis thehaliof the o- 
ther Parallelogram: i followeth theathat the Triangles 
arealfo equall by the 7 common fentence. 


The- 
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_ Theor. 28, Prop, 38. 
All Triangles, which do fland upon equall 
Bafes , and between two parallel lines , 


thofe Triangles are equall. 


Conftrudion. 

The two Triangles AB C andHD E doth ftand upon 

3 equall bafes,as upon A C, 
and H E,and they ftand be- 
tween two patallel lines, 
namely the lines B G, and 
AE: therefore thefe Tri- 
angles areequall. 


Demonftration: 


Lec there be drawn the 
lines C F, parallel to A B, 
and EG toHD, now for- 
afmuch asthe Parallelogram AE, is equall toH G, (by 


the 36 Propofition, )the Triangles then being the half there- 
of (by the 34 Propijition) are alfo equall, 


Theor. 29. Prop. 39. ~ 
All Triangles, which are equall, and ftand 
upon one Bafe, thofe Triangles ftand alfo 
between twoparallel lines, 6 6ῸῦΟ τ 


C onftrudtion. 
Upnn the bafe M.O doth ftand two Triangles as M Ν 
O an 


» 
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O and M PO, which Tri- 
angles are equall,wherefore N 
thofe lines are parallelwhich 
thofe Triangles doth ftand 
becween, namely the lines 

M O and N P. 


ee Wik seat] Te ee 


Demontftration. : 

Suppofe that NP were not καὶ 
parallel with MO but PT, 
and drawthelines 1 PandI 
M, thetwo Triangles MP O and MIO fhall then bee- 
quall (by the 37 Prepofition :) and then fhould they both 
beequall alforoM NO; it followeth , that the part MI 
Ὁ thould be equall,co the whole M N O whichis contrary 
{to the-9 common fentence ) wherefore the line N P,(and not 
IP.) is parallel τὸ M O. 


Theor. 30. Prop. 4o. 


All Triangles that are equall, and tana up- 
onequall Bafes, they fiand alfo between 


two parallel lines. 


GQ. 


( onftruction. ya ae 
Thetwo [Triangles AB C 
and DEF are equall,, and 
their bafes AC and D Farce 
equall, and the lines B E and fh 
AF, which they ftand be- A 4 
ween, are then parallel. 


— Εἰ 
Deincn- 


‘al es = os = ta Wee ar ἀν“. 
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Demonttratton. 
IfB Eand A-F werenor patallel. Take tc chen, that ΕἸ 
be drawn, andI A, and that ETI be parallel to A ἘΣ and 


the TriangléD EF were equallto ATC, (by the 38 Pro- 
pofition ) ic followeth that the part AI C, fhould be equal! 


~ 


to the whole A B.C, which is impoffible. 


, Theor. 21. Prop. Δι. 

Ifa Parallelogram, and aT riangle ftand up- 
oit one'and the {ame Bafe, and between 
two parallel lines, then ws that Parallelo- 
gram, twice as great as (or double to) the 
Lriangle. abies 

.. Conftruction. 


The Parallelogram H K, and 
the Triangle GLK; ftandeth 
upon oneand the fame bafe G 

-K,and between the two paral- 
lel lines GK and LI, where- 
fore the Parallelogram Η K 1s 
double, or twice as great, as the 
Triangle G LK.~ 


Demonftration. 


Let there be a line drawn from Ο τὸ I, then is τῆς 
Tiiangie GIK, the half of the Parallelogram H kk, (67. 
ο ¢he 


4 re δ ον 
ἰ . pea: “ 
2 πο re 
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‘the 34 andbythe 37 Propofition ὁ} avethe Triangles. ΟἹ Κα 
and ΟἿ, Καὶ equall, wherefore the Triangle GL Kalfois 
the halfe of the Parallelograms HK, ir followeth then, 
chat the Parallelogram, isewice; as great asthe Triangle. 


Probl. 11. — Prop. 42. 


How to make a Parallelogram,equall toa gi- 
wen Triangle , and that the {ame {ball 
bave an angle, equallto a given angle 


Gonfirudion : 


The Triangle given, is 

WX VY and the nek te ieee. αν Pik ay 
_venis A 1 B,make from the 
point V upon theline WV 
an angle, equal to the angle 
ΑἹ B(bythe 23 propofitton ) 
asthe angle W V T, then 
divide the bafe, sed V (010 . 
two equall parts, the m1 : 

is N Bi ie thence,a line Wen ΔΑ 
drawn το Ο parallel to V T, (by the 31 propofition: ) as N 
Oand.another from X parallel to W V, as the line XT 
cutting N O.inthe point O and V Tin the point T, then 
is théparallelogram N O ΤΥ, equall to the Triangle gi- 
ven W.X V. 


Demontftration. 


Forafmuch , asthe rwo triangles, W X NandN XV 
Aa 2 ek: ate 
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are equall (6 
as great as the Parallelogram N T, (4y-the former propofi- 
tion: )it followeth, that the fame Parallelogram, is equal 
to both the Triangles W Χ Ν᾿ and N XV, that ts, equal 
tothe given TriangleW ΤΙΝ. 


The firft Book of 


γ the 38 propofition: ) and that δὲ Χ V ishalfe 


Theor. 32 Prop. 43. . 


Inall Parallelograms, the fupplements, (or 


fillings) which doth fland upon the Dia- 


meter, are equall. 
ConftruGion. 
In the Parallelogram A 
B εἶ “ΒΡῈ ἐκ τῆς line AD the 
aoe ae draw from the 
Ὁ Gas NES : fide BD from the point C 
Sa ΤΩ ἷἦ aline parallel co DEorAB 3 
Ae cutting through the Diame- 
ter, inthe point G and ano- 
ther throughzhe fame point, 
ie ᾿ G parallel to Β D, (by the 
A & D 43: propofition: ) as the lines 


CF andHI , making on 
each fide of theDiameter,A 


DaParallelogram, as G B and G E which are called fup- ~ 
plements, and thofe be equal the one to the other. 4 


. Demonftration. 


Forafmuch, as A D doth divide the Parallelogram A 


BDE 
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. BD E intotwo equal parts, (by the $4 Proposition) as alfo 

the wo Parallelogramss 1 F and CH, and forafmuch, as 
(by the before named 34 Propofition : ) the Triangles AD B 
and A Ὁ Eare equal,asalfo A Gland A G F and likewile 
G D Cand G DH: it followeth, thatif wecake away e- 
qual things from equal things, that is, if we from the Tri- 
angle A D B, take away che two Triangles A G land G 
D C, and likewife from the Triangle A Ὁ E, thetwo Tri- 
angles A G Fand G Ὁ Η, that then che fupplements G B 
and G E hall remain equal, (by the third common [entence.) 


ot eT ᾧ 
eRe, ala 8 


Probl.12. Prop. 44. 


Upona right line given how to make a Pa- 
rallelogram, that {hall be equal to al ri- 
angle given,and alo {hall bave an angle, 
equal to aright line angle given. 


Conftrudtion. 


Fhe given Triangle 

ts AB Cythe right line 
angie givenis M NO, 
“and the right line given 
let be MN; make firit 
ἃ Parallelogram , upon 
the line MN equal to 
the Triangle ABC (oy 
the 42 Propofition , } 
whichis the Parallelo- 
» gram A D,lectheangle 
| AID 


“Ἢ 


᾿ πὶ — si . 
φῦ ἀνθ og " - 
IO Din ἀστὸς, προ’ τ τ δα 
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ALD be cqual tothe given angle ΜΝ O, then proton 
DItoL fo that I Lbe equal to the givenline M N, an 
from L draw a line parallel co A I as LH, and another line 
through thepoint A as L F,cutting the extream of the ex- 
tended line D Ein the point F, and from thencedraw.a 
line parallelto DI as FH, fothatthe fame doth touch L | 
H in the point H, and-extend A 1 to F Hin G, and extend 
alfoE AtoH Lin.K, thenis the Parallelogram K AGH 
equal to the given Triangle MNO, | 


Demonttration. 


BD, Gland HL 
are three parallel lines, 
and-alfo’ DI, EK 
and F H, which toge- 

ther doth make four 
~Parallelograms; ‘name- 
ly, GE,GK,KI 
and IE, all of them 
νὴ included in the Paralle- 
Ἢ Ἃ: logram Ὁ Η which τῆς 
Ἢ ΕΝ MN. line FL, doth divide 

into two equal parts, 

(by the 34 Propofition: ) asalfoG Eand KI, it followeth, 
(by the former Propofitien-,) that the{upplements G Kand 
TE areequal, and the fame I Eis equal to thegiven Tri- 
angle A B C,and therefore equal alforo the Parallelogram 
G K, (dythe fir/t common fentence,) and I Lis equal toM 
N and alfoeqral to AK, (bythe. 34 Propofition:) where- 
fore is A K equal toM N, and the angle AI Dequalto 
the given angle ΜΝ O, itis allo equal to.A G H, (by the 


29 Propojition: ) and therefore equal to the given angle 
MNO. | : The 
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The fame another way, 


Thegiven Triangle is W BH, the line givenis ΝΥ G, 
and the angle given is G W H, prolong the bafe W Hto 
E, and make (uponthe point W and thebafe W H) the gi- 
verrangicasH W Ljandupontheline W L: nore the line 
givencomesto G, from thence draw a line parallel tothe 


ἕξ 


a 
- sss ᾧ a 
a Tn RSE OPW ΔῚ 


ran 
. 
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bafe W H, which is GH cutting through the fide of the 
Triangle WB, inthe point D and from D drawa line to 
Has DH, and another line parallel τὸ the fame, from B τὸ 
‘Bas BE, and from Eto D draw the line E D, thenis the 
_ Triangle W E Dequal to the given Triangle WBH, 
then divide the bafe W E intwo cquall parts, the midft is 
“thepoint V, from thence a line drawn parallel to W Gas 
V I, cutting theline G Lin the point I, then is the Paralle- 
logram W GIV, equaltothe given triangle W B Hha- 
ving an angle equal to the given angle, and the heighte- 
qual to the given line, as was required. 


Demonttration. 


τ The triangles HE D and HB D ftand upon. one and 
‘the fame bafe D H, and between two parallel lines DH 
ai | rheyege 
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and B E wherefore they areequal (by the 3 7 prepofttion) to 
either of thefe being added the Triangle Η D W, icap- 
peareth, that the Triangle W ΤΕ is equal to W BH, (4y 
the fecond common {entence,) and by the fame reafon,are the 
Triangles W EG and W E Ὁ equal, forthey ftandupon 
the bafe W E, and between two parallel lines D Gand W 
E, (bythe 42 propofition: ) whereforeit is alfo equal to the 
Triangle W BH. 


Probl. 13. Prop. 45. 


How to make a Parallelogram , equal to a 
right line figure given, and that the fame 
{ball bave an angle equal to agivenangle, 


Conftruction 


The right line figure 
given isA BC Ὁ, the 
angle given is DAG, 
prolong A D toE,and 
draw a line from Dro 
B, and from C draw 
another line parallel τὸ 
BD, cutting the pro- 
longed line D E inthe 
Ἶ point EF, then is τῆς 
Triangle A B B-equal to the right line figure A B.C D, 
then make upon the point A, an angle equal to the given 
angle DA G, (by the 23 proposition ) that isin this thean- 
g'e Ὁ AH, and from the point B, draw theline K B paral- 
_ Ielto A D, and prolongthe fame to H, then dividethe line 
AE 
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A E into two equall parts,the mid{ft is F, and draw the line 
B F parallel to A H (which this doth cut the line K Hin 
the point B.) Then isthe Parallelogram A FBH , equall 
cothe given fourth angle AB C D, having an angle juft 
equall tothe given angle. | 


Demonftration. 


Thetwotriangles BD C,BDE, ftand upon one bafe 
D B, and betweentwo parallel lines BD and CE. There- 
fore they are equall (by the 37 Propefition) andthe triangle 
BCD, being taken from the faid fourth angle, and in ftead 
thereof , the triangle B D E added: icis evident, that the 
triangle A B E is then equal to the fourthangle A BC D. 
The reft of the Demonftration is fhewed in the fecond 
way of the former Propofition. eh eat 


Probl. 14. Prop. 46. | 
Upon a right line given, to make a Square. 
Conftruction. 


The right line givenis A B, ἡ aears 6" 
from the points A and B raife perce: ΤΣ 
a perpendicular, (dy the 10 Pro- 
pofition) equallto A B, which 
are the lines AC and BD. 
Then drawa line from C to D, 
and fois the fquare made. ὦ 
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Demonftration, 


The lines A C.and B Dare each of them equallto A B, 
therefore equall one toanother , by the firft commion fen- 
tence, and the line CD is equall to AB, ( by the 33 
Propofition) and theangle C equall to B , and theangle D 
to A, (by the 34 riparian ) that ts all the lines equall, and 
all the angles right angles. 


Theor, 33... Prop. 47. 
Laright angled Triangles, the f quare which 
ws made of the fide fubtending the right 
angle , 7 equal tothe Squares which are 

made of fides conteining the right angle. 


Conftru@ion. 


In this figure is the triangle A B C, right angled in A, 
and upon the three fides of this triangle , is made three 
fquares: upon A B is the {quare AH made. Andupon A 
G ismade the fqnare AD, and upon the fide B C, which 
fubtendeth theright angle.is made the fquare CBIK: I fay 
then, that the {quare CB I K is equall τὸ τῆς two fquares 


AHand AD. 
Demonftration. 


In this, the whole figure CBHIM ED is greater 
then thetwo fquares that are made of the fides A Band 
ἃ C by thetriangle ABC. together with the Trapezia — 
AGIM., ? | 


And — 
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D μά Ε 
Andthe triangle Ο Ὁ K is‘equal to the triangle Ο A.B 
(by the 4.5. 4nd 26 Propofition ) andthe Τ' rapezia BH GL; 
cogether with the ficrle criangle M EK (being ¢ yall cothe 
Tittle triangle L_ G 1) doth make up the triangle ἢ Η 1.810 
equallto ABC, the fide HJ being equalto A C, an 
G equal to A B,and’ GI the difference, between the fides 
A BandAC. εἰ ΡΥ 
Now, wemuft prove, thatthe Trapezia ALIMis¢- 
qual tothe Trapezia, BH G L, and the little triangle M E 
K, that is, to the triangle B Fi Τ which we thus proves 
Firtt, leva tight line be drawn from the point I, patal- 
ielto A G,cutting the line A Ein the point N then is ἃ N 
equallto GI the difference: then isN E equall A B,or to 
“HG, orto NI. Lecalfoa right line be drawne from the 
point L, paralielto A B, or HG, astheline LO, and ex- 
Fendthe {ameto P , cutting the fine NI in the point P: 


then isthe Parallogram H N divided into his fupplements 
; Bb 2 and 


D aE 


and triangles by the Diameter BI), fo that each is equal to 
other of his kind, (by the 43 Prepofitzen )that is,the triangle 
AB Lyequal to BOL,and LP IequaltoL GlorMEK, 
and the {upplements LN equaltoL He, |.) 2. ὁ. 
Andlaftly the triangle 1 NM, whofe fide N I is equal 
to AG or LO, and the fide: N M: equallto B.O ( for as 
much as M Eis equalto L Gor O.H)1t followeth , that if 
we exclude thetriangle C Ὁ K,and inftead thereof, include 
AB C.'And.'* 2 DE; ἀλλ ΨΥ ait, 
Again, exclude the Trapezia, BH G_L) with the trian- 
eleM EK, thatis (if weexclude the triangle B HI) and 
in his place include his Trapezia A LIM, equal totheefame 
(by the [econd and third common [entences) there fhal remain 
the fquare of ΒΟ, equal rochetwofquares, namely, of 
A Band A (Ὁ together, which was to be demonttrated.. 


The- 
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Theor. 34. Prop. 48. 


If the {quare which is made of one fide of a 
triangle be equall to the {quares which 
are made of the two otber fides of the fame 
triangle , the angle comprehended under 
thofe fides, ἐξ aright angle. 

The Converfe of the 47 
Propofition. 


In rhe triangle ABC, 

B.. | is the {quare of B C equal 

i tothe two fquares , made 

of the fidesA Band A C, 
therefore is the angle ἃ 


“sO fight. 


Demonftration. 


. fey Ses eget thereupon A Che 
GR Os oodyawne another perpendi- 

— eularline, fromehe point.A'y as A DeéquallroAB, and 
then drrw theline D C, and ἴον ἃς mich as the fquares A 
Ὁ, AC (thatis equal τὸ A BZA Cyare equal to the fquare 
of DC (bythe 47 Propofition) it foloweth that the {quare 
of C D fhalbe equal tothe fquare of B C, and the line C 
D 


? 
» 
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D equal to ΒΟ, and the triangle Ὁ A C equalto 
the triangle BAC ,; the angle 
CAB equallto CA ἢ, 
that is, both right 
angles. 


The end of ibe firft Book 
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Toe ARGUMENT. 


Meee Geez IN this Book Ex- 
i G, pl 


clid {heweth what 
a Gnomonis, anda 
right angled Pa- 
rallelogram, allo in 
this Bookeare fer 
| forth the power of 
: lines divided even- 

ly and unevenly, andof lines added one 
to another ἐπε powerof a line is thefquare 
of a line, that is a {quare every fide of 


| 


4), 


which is equall to the line,fo that here are 


fet 


“92 T be fecond Book of — 
fet forth the properties and qualities of 
the {quares and right lined figures, which 
are made of lines and of their parts. The 
Arithmetician alfo out of this Book ga- 
thereth many compendious rules of rec- 
koning, and many rules alfo of Algebra, 
with the Equations therein ufed , the 
grounds alfo of thefe rules are for the 
moft pare by this fecond Book Demon- 
{trated. 3 | 
This Book moreover conteineth two 
wonderfull Propofttions one of an obtufe 
angled triangle, and the other of an acute, 
which with the aid (of the.47 Propofetion 
of the fir? Booke, ) which is of a reangled 
Triangle: Of how great force and profit 
they are in matters of Affronomy, they 
know which have travailedin that Art, 
wherefore, if this Book had no other pro- 
fit befide onely thefe two Prosofitions, it 
were diligently to be embraced & ftudied, © 


“DE. 
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DEFINITIONS. 


V ery rettangled Parallelogram 
is {aid to be conteined under 
iwo right lines, comprebenaing 


aright angle. 
A parallelogram is ἃ fioure of four fides, whofe two 

oppofite fides are equall one to ss 

another. ‘Thereare of Paralle- 

lograms tour kinds. A Square, a 

long Square , ἃ Rombus , and a 

Romboides. Of thefe four forts, 

the Square, andthe long Square 

are onely Right angled Parallelograms, and fuch a one is 

the Parallelogram hereinferted. 


> In every Parallelogram, one of tbofe 
Parallelograms, which foever it be, which 
are about the Diameter, togetber witb the 
two {upplements , called a Gnomon. 
F 


Inthe Parallelogram AD,the Δ 
Parallelogram G E with his two 
Complements F H,and G E,are 
called γνωμῶν (7.¢.) Gaomon. 
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LEMENTS. 


Theor. τ. Prop. t. 
—Tworight lines being given, whereof the 
one 1 aivided by chance into as many 
parts as you will, then i the right ancle 
figure comprehended of thofe two whole 
Hines, equal to all the right angle figures 
together , that are comprebended of the 
one of the whole lines , and each of the 
parts of the otber line. 


Conftruction. 


The two right lines given, areI K,and A D, of which 
A Ὁ is divided by chance inthe points G and H,, then Js 
tne 


"ὩΣ = 
ex ν = 
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the right angled figure . CFs 


comprehended of I K, Ϊ K 
and A D,equalltcothe. po BR ~ RF ue 
three tisbe anole. ἘΣ ΣῊ 
gures, comprehended. Σ΄: ; 
of thefanie LK, wich . “των: 

ΔΝ ΟΥ Mee CO paris awe Pete ΤῊΣ 
of A D, as of AG, A OLARDS 
GH,andHD. ἃ ee aa 9 

| | eras | Et D 

_. Demonftration. 


τ Letthere be drawntwo perpendicular lines, from the 
points A and Djupon the line A D, equall to IK, thofe 
be A Band. C D,andlet BC be drawn equall to AD, 
then from the points:G and H, let lines be drawn (parallel 
το ΑΒ οὐ DC)tothelineB C,asG EandH F. Itis evi- 


dent (by the 29 of thefirft. Book) that the three Parallelo- 


grams G B, HE and DF, areright angled and included, © 


with the whole line AB(being equal to IK)and each of the 
pattsof A D,as AG, GH, andH D, which Parallelo- 
grams altogether, doth make the whole right: angle figure 
B D, therefore they are equal! to the whole. 
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Theor. ἴω, Propipa 


If 4 right line be divided by chance, into 
parts , then are the right angled figures 
included with the fame line , and each of 
the parts equal to the Square of the whole 
line. 

Conftruétion, 


Theline is AD, divi- 

Ο ded in F, upon the line 
AD, makea fquare, as 
ABCD, and dtaw the 
line E Fright angled ‘up- 

on AD,,then is the fquare 
ABCD, equall to the 
two Parallelograms, or 

|_ - Tight angle figures F B, 

A F D: and Ε ς together, 


Demontftration. Biri 

The line FE (dy the 28 Prop ition of the firft Book) 

is parallel ro A B, and D C, and doth make in the {quare, 

the two right angle figures, which both being included 

with the whole line (equallto A D)and each with a part 

of the fame,as AF and F D: iris evident, thatthe right 

angled figures F B and F C together,doth make thefquare 
AB C D,and is therefore equall tothe fame. 

The- 


Se a 


Theor. ιν Prop. 3. 


If 2 right line be divided by chance, into 
two parts, then ws the right angle compre- 

» bended of the fame line ,and one part of the 
fame , equall to the right angle figure , 
made of the parts, with the Square of the 


faid part. 
Conftruction. 


The tight. line is i 
AB., divided by D E σ 
chance,in the point ΕΒ, | : 
as AF and ἘΔ, and 
of the line A B, and 
the.part A F is inclu- 
ded the right angle 
figure ACDB, which B Fr A. 
is equallco the right 
angle figure, made of the parts A F and F B,as F D, with 
the fquareof A C,as AE. 


Demonftration. 


This is evident, and needeth no demonftration, for the 
two figures, A Eand F D (according to this rata ee: ) 
are inclofed inthe figure AC DE, and are therefore ¢- 
quall to the fame. 

The: 
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Fheor. 4. Prepie 4. Ὁ 
Lf aright line be divided by chance whether 
it be into equall or unequal parts, then is 
the (quare of the whole line, equall to the 
fquares of the parts with ΠΡΟ right an- 
gle figures comprebended of the parts of 


tbe fame. 


Contftruction, 


The line A D is divided in- 
totwo parts, in G, and upon 
AD, is made a fquare, and 

I draw GE tight angled upon ~ 
A D, fo that it be parallel τὸ 
AB, draw alfo the diagonall 
line-B D, cutting GE in the 
point F, through which point 

—___]_ F,letbe drawn a line parallel 
eal D toAD,and equallto A Ὁ), as 

HI, making fo upon the parts 

A Gand G D, two. other fquares within the {quare AB 

C D, as the{quares GF 1D,andH BEF, and alfo two 

rightangled figures, included with the fame parts, As 

FAandFC, hefe altogether ate equall τὸ the fquare 

AB GD. ) ! 


De- 
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Demonftration 


Itis evident (by tae 33 ‘and 34 Propofitions' of the ἡ 
book } τας τῆς parts H F, Β Ε. EF, and 1C, eachofshem 
areequallto A G,and FJ, EC,FG, and HA, each of 
them equailto G D, infomuch that the two fquares made 
of the parts,with the two night angle figures included with 
_ the fame parts of the line,thofe taken altogether (according 

so this Propofition) are equall to the {quare of the whole 
line, wherein they are inclofed. 


Note 


This Propofitionis nor to 
be underftood of the dividing 
ofa line into two parts onely, 
but alfointo'as many parts as 
one will, which parts together 
hath the fame properties, that 
the former Propofition hath, 
and the Demonftration ts like | 
the former, as appeareth by} 
this figure, where the line is 
divided into three parts, the} 
fquare of the whole line, is 
equall othe three fquares of the parts, and alfo torwice 
three right angle figures made of the parts of the fame 


line. 
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Theor. 5 Prop. §.« 


I faright line be divided in two equall parts, 
andin two unequall, the right angle fi- 
gure included with tbe unequall parts , 
with the Square of the difference f the 
parts, are equall to the Square, that i 
made of tbe balf line. | 


Conftruction. 


The line A D is di- 

Ba Ten ys δι vided in two parts, e- 

L, quall in C, and une- 

i aa quallin B, let there be 

made a right angled 

figure, of the unequall 

parts, ὅν B and BD, 

- τὰ which figureis ID, 

ἣὌΝΟ ΒΝ D and make a {quare of 

the half line AC, as 

F C, and prolong the line 1 Lto E and I Bro G, then is 

the right angle figure D I with the fquareof ΒΟ; as GK, 

equall to the fquare of the halfJine A C, that is equall to 
the fquare AFHC. 


Demonttration. 


Forafmuch as A E is equall to BI, and EF equall to 
BC, (that is, equall το 1 K, or G H)it followeth that GK 
. ΤᾺ 


AIR EAE IE Te eS 
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isa fquare, which with the right angle figure 1 D toge- 
ther, is equall to thefquare FC, in afmuch as the right 
angle figures F Band K D, are equall, being inclofed with 
equall lines. ) 


Theor. 6. Prop. 6. 
If a right line be divided into two equall 


parts, and then there be another line ade 
ded to the fame, direttly in one right line, 
ibenis the right angle figure inclofed with 
the whole line and the added line (taken 
- together for one line) with the line added 
with the Square of the balf line, ἐμαί! 
to the Square of the balf line, together 


with the added line, as one line. 


Conftru@ion 


The line PQ, is.di- C 
vided “in two equall Ρ é 
parts,the midft is C, 
to the fame, is added 
a right line as Q_N, 
and of the whole line 
PQ, and the added 
line Ν, 15 pe p Ἢ 
N.asoneline, and of Sissy | 

Dd this ie G Ε 
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this line P Nand the added line Q.N, isinclofed the right 
angle figure P M,and uponthe halfe line C Gand the line 
added Q.N, is made che fquare C Ἐς and draw the line Q 
G parallel τὸ N F andequall to the fame,then is the righe 
angled figure P M with the {quareof CQ, as I G equall 
tothe fquare of C N, thatisthe fquare C Ἐς 


Demonttration. 


Forafmuch, as C Qisequallto M F, which is alfo e- 
guallltoGO,1O,or LI, it followeth thar 1G, isa 
{quare, which. with che right angle figure P M is equall 
tothe {quare C F, becaufe che right angle figure G'M, is 
equall to.C.O, which is alfoequallto CK... 


RCOL-\ Fe , Prop. 7. 5 
Ifa right line be divided by chance,into two 
parts, then is the {quare of the whole line 
with the {quare of one of the parts, equall 
to two right angle figures, made of the 


whole line, and the aforefaid part, with 
the {quare of the otber part. 


Conttruction. 


The line A C is divided by chance into two parts inB, 
andupon A C is madeafquare, as A CEI, and C_D is 
| taken 
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takenequallcoBC,and KD 4 pp 
being taken equall, and paral- ~- 
lelto A C, and BHand CE, 
and alfo makea {quare-of the 
lineB C,as HE.FG, then is 
the fquare of A C,as ACEI, 
and the fquare. of DC, ask 
HE EG together ; equallto 
cworight line figures,included | 
with the wholeline A C, and Ι 
the pat BC, asAD&DG, . 
with the {qnare of A B, as K © 
Htogether. 


Demonftration. 


Forafmuch as thetwo right line figures A Dand DG, 
are comprehended of the whole line A C (or Ὁ F)and the 
part B C, equall to Ὁ Ὁ. or Ὁ L, with the fquare of the 
other parr A B, as KH, making together the fquare of 
the wholeline A C, as A C El, and thefquare of the a- 
forefaid part BC, as H E FG, it is manifeft, that they are 


equall. 


Bidie. τ. The- 
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Theor. 8 Prop. δ, ; 
If aright line be divided by chance , into 
two parts, then is tbe right line figure, 
made of the whole line , and one of 
the parts four times with the (quare of the 
otber part , equall to the Square of the 
whole line, and the firft part, taken toge- 


ther, as one line. 


Conftruction. 


ThelineA C is divi- 

Α. Β CD ded by chance, in B, and 
ΔΕ the line CD is added 
E thereto equall to AB, 

re thes _ and upon the line AD, 
is made afquare as A Ὁ 
G K, and then the lines 

B Land C H, equalland 
F' parallel being drawn τὸ 
A Kor DG, and aifo D 
E taken equall to DC, 
er AB, and draw EM 
: and FN equall and pa- 

ralielto A DorKG, thenarethe foure right angle fi- 
gures comprehended of AC and AB with the {quare of 
BC, equall to thefquare of A D, that is, to the {quare 
of ADGK. De- 


ΚΑΊ, Η ὦ 


ase 
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Demonttration. | 

Itis evident, that by the delineattoi of the figure, may: 
be feen,the four right angle figures Al,C F,FL, and LM 
being inclofed of the whole line A C,and the part AB, 
with the fquare where I ftandech , being made of the o- 
ther part, BC; thefe I fay altogether, doth make the 
fquare of the whole line"A C, with the other part added 
tothe fame, as one line, that is,as A C,and C D, which 
makes the whole line A D, as the fquare AD GK, it is 
I fay evident, thatthe fame fquare is equal] to the four 
right line figures, with the fquare of BC, wherein I 
ftandeth. 


Theor. 9. ‘Prop. o. 

If a right line be divided into two equalt 
parts, and intotwo unequal! parts , then 
are tbe two {quares of the unequall parts 
together, double to the (quare of the balf 
line, with the {quare of the difference of 
the balf line, and one of the unequall parts 
together. 


Conftruction. 


Theline AC, is divided in twoparts, equallin 10. and 
in two unequal! partsin BE, then arethe two {quares of the 
unequall parts, as A E,and EC, together double to the 
fquare of the half line A Dor DC, with the fquare of 
the difference D E. D 

9. 
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Demonftration, 
Letthere from Dbe drawn a line perpendicular upon. 
B 


D E C 


AC,as D B, equall το A D, and draw the lines A B and 
BC. Forafmuch as thetwo Triangles ADB, and C Ὁ 
B, have their fides A Band B C equall,their angles.on the 
bafe,as AD Band CD B equall,being both rightangles, 
then aretheangles DB A,and DAB, half right angles, 
(by the 3 2 of the firft book) wherefore theangle A BC isa 
right angle, draw alfo from Ea perpendicular to F, and 
from Fa line equall and parallelto ED, it is evident (by 
the 26 of the firft book) that E F is equalltoE C, and the 
angles E C F andE F C,are equall, aud each half right 
angles, and I Fand I B, aréby the famé reafon alfo equal: 
and further draw the line AF. Then (by the 47 of the 
ΠΡ book) The {quares of A Eand E F, or of AR and EC 
are equall to the fquare of A F, and that fquare of A F is 
alfo equall to the fquares of F B and B As forafmuch 
then, as the {quare of B F is double to the fquare of BT or 
ΤῈ, or DE, and the fquare of A B double to the fquare of 
the half line A D, it followeth, that the two {quares of 
the unequall parts A E and E C are alfo double to the 
fquares of the halfline A D, and the difference D E. | 


The- 
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Theor. 10. Frop. io. 

Tf aright line be divided in two equal parts, 
and another right line be added in a right 
line witb the fame, then is the fquare of 
the whole line, together with the added 

line(as being one line.) with the fquare of 
the added line togetber double to ibe 
Square of the balf line, with the {quare of 
the balfline, and added line together, as 


one line. 


Conftru@ion. 


Theline A B is divided intotwo equall parts, the midft 
ts C, and to the fame is added BD, ina right line with 


Ἐ G 


AB, thenare the fquares of A D and B Ὁ together; dot 
ble to the {quares of AC and C D together. De- 


phen 


id 
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Demonttration. 


From the point C raife che perpendicular C F 
half theliac A B,as C F, and the right angte Seine τὰ 
GD being inclofed, and the line Ἑ A, and FB bein 
drawn, extend F B forth till ic cut the line G D in ἦν 


Ε τ Ὡ 


point E, and from EB, draw a line co A, forafmuchthen as 
the angle A F Bisa right angle, being made of two half 
angles together, (as inthe former)and that the two Tri- 
angles, FC B,and B D EB are (Ifofceles) of two equall 
fides, and alfotheangles C F B,G EE, GE F,and DBE, 
are equall, and eacha half right angle, it followeth, that 
E Gand G Eare equal, as alfo B Ὁ and D E, wherefore 
(by the 47 of the firft book ) the fquareof AE is-equall to 
theewo fqaaresof ADand DE: thac is, το the {quare 
of A Dand B D,and alfo the fame {quare of A Eis equal 
tothe two fquares of A Fand FE, and the fquare of A F, 
is doubleto A C, and F E donble to F G,thatis,to CD: 
it follaweth then that the fquares of A Ὁ and B D are dou- 
ble ro the fquaresof A C, and C D, which was requiredto 
be demonftrated. : Probl. 
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Probl.1. . Prop. 11. 


70 divide aright line in two parts , fo tbat 
the right angle figure, made of the whole 
line, and one part, {ball be equall to the 
{quare of tbe other part. 


Conftruation. 


‘The right line given, 

B © is AB, upon the fame 

ς line AB make afquare, 

as ABCD, &divide 

F the fide A Dintwoe- 

quall parts,the midft is 

M , and from M draw 

a lineto B,and produce 

o ADtoH, fothat M 

H A M D . Hbe equal toMB,and 

upon A H make a 

fquare, as AH GF. Then extend G FtoE,; andthenis 

the right angle figure F C (being with the whole line FE, 

equal το A B, and the part B F) equalto the fquare of the 
other part A F,as the fquare AH GF. 


Demontfiration. 


Forafinuch as (by the 6 of this book) the right angle f- | 
eure comprehended of HDand HA, or of Η Ὁ and H 
G, asthe figure G ΗΕ D, with the fquare of A M,are to- 
eether equallto thefquare of H M, being equall to BM; 

Ee 


it 


“Ὁ ὑπ μὴ “a ago 


ss 
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it followeth, that if we take away the fquare of A M com- 
mon to both, thac the {quare'of AB,as the {quare ABCD, 
is equall to the right angle figure HGE D, and from 
them both, being taken away, che common right angle 
figure A E, there fhall remainthe nght angle figure F C, 
equall tothe {quare ἃ Ἢ G F, according to the intent ‘of 
th's Propofition. . | 


Theor. x1. Prop. 12. 


Inall obtufe angled Triangles, the (quare of 

the fide, {ubtending the obtufe angle, is 
greater than tbe two {quares, which are 
made of the fides tbat comprebend the ob- 
infe angle, by two right angle figures, 
made of the one fede, together with the 
extending of the fame fide, till a perpen- 
diculnr falling from the upper point of the 
Triangle, doth cut the extended line, 


Conftruation, 


In this obtufe angled Triangle ABC, the fide AB 
doth fubtend the obtufe Cy and the fides AC, and CB, 
doth comprehend the obtufe angle C, then I fay, that 
the fquare of the fide AB, is greater than the two {quares, 
which ate made of the fides A C,and Ὁ By, by two righr 
angle figures, comprehended under thelines AC and CD. 


De- 
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π΄ Τ)επιοπί γαίῃ. 
“By the fourth Propofition of 

shis book ΠΝ fate oF AD 
equall ro the fquares of AC 
and C D together with two 
right angle figures, made of 
the fame A Cand CD, and 
(by the 47 of the firft book ) is 
the fquare of AB, equall to 
the fquares of A D,and Β Ὁ. 
If then’ from both were taken 
away, the {quares of B D, and : 
CD, thatis the fquare of B Δ C D 
C, with the. {quare of AC, 

there fhould yet remain over and above, thetwo right an- 
gle figures included with A Cand C Ὁ. which the {quare 
of AB, isgraaterthen thetwo {quares of AC and BC, 
~ according tothe Propofition. 


Theor. 12. Prop. 13. 


In all foarp or acute angled | riang.the {quare 
which is made of the fede {ubtending the 
foarp angle,gs leffer than tbe [quares made 
of the two fides comprebending tbe fame 
angle, By two right angle figures, made of 
the fide (whereupon the perpendicular 
fromthe upper angle doth fall from the 

Ee 2 ut- 
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uitermoft point) together mith the part 
fromthe perpendicular, to the utter point 
of the harp angle of the faid Triangle. 


Conftruction. 


Inthis acute angled Trian- 
gle AB C,is propounded one 
of theangles tobea fharp οὐ 
acute angle: namely the angle 
B,and the fide fubtending the 
angle is A C, and the perpen- 
dicular ‘line is. AD; and the 
part- between the perpendi- 
Cularand:thefharp angle is: D 
ts \ 18. now “by this Prppofition 
Ο D B the fquare of A C, is leffer 

than the {quares of AB and 
Be ene by thetworighe angle figures, madeof B C, 
and BD. : | τ ΟΕ. 


A. 


Demonttration. 


By the 47 of the fir/t book is the {quare of A C, equall 
to the {quares of A Dand D Cy and (64 the 7 of this Look ) 
are thefquares of B Cand BD together, equall co the two 
right angle figures made of B, CandB D with the fquare 
of DC: ic followeth that if we to thefe equall things adde 
the{quare of A Ὁ). thacthen therwo fquares of AD and 
B.D \bdcing equalt to the iquareof the fide A B) with the 
iquare of B Cyequall τὸ thetwo [quares of C DandA D, 
together wich two right angle fioures included with BC, 

and 


» 
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and BD, now the fquareof τῆς Πάς A C is equall to the 
fquares of A Dand D C, that taken fromthe {quares of 
the other fides A Band B C. There doth yet reft the two 
right angle figures incliided of Β Ὁ, and B D, which the 
fquare ofthe fide A C is leffer chan the two fquares of the 
other fides A Band BC, according to the intent of this Pro- 


pofition, 
Probl. 2, Prop. 14. 
T omake a {quare equall toa givenright line 


angle figure. 


It isfhewen, inthe 45 Proepofition of the firft book, how 
to changea right line figure(of many fides) into a Trian- 
gle. For although chérebe {poken of ne more, than onely 
of four fided, in that Propofition; to bring them into Tri- 
angles, yec by that whichis there faid, itis plain to under- 
ftand how to do the fame in many fided figures alfo, which 
otherwife would be very tedious tobe done. | 

_ Wherefore, if a figure of many fides be givem to be 
changed into afquare of τῆς fame quantity, that is equall 
tothe fame. Then changethe faine, firft into a Triangle, 
(as before is fhewed) and then the Triangleinto a Paralle- 
logram (by the faid 45) and laftofall, that Parallelogram 
into a {quare, as here followeth. 

Lettherebea Parallelogram night angled, comprehen- 
ded with the two fides orlines AB and BC, that is, as 
long as A B,and asbroadas B C, fer thefe two lines, rhe 
one, at the end of the other, in one right line, as here AC, 
then divide the line A Cin two equall parts in the point 

_E,and then from the point E, as from acenter of a Circle, 
draw 
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draw the half Circumference of a Circlejas AD C,whofe 
Diameter ts A C, then draw from B,a_ perpendicular line 
B D,touhing thecirclein D,and upon Β D,makea fquare, 


and that fquare fhall be equal] to the parallelogram inclo- 
fed withA BandBC. 


Demonttration. 


From E, let aline be drawn to D, forafmuchas A C is 
divided into two equall parts in E, and unequall in B, then 
is (by she s of this book ) τῆς right angle figure inclofed with 
A B and B C, with the fquare of E B, equall to the fquare 
of EC, or ED, being (by the Circles Definition) equall, 
and the {quare of Ε D, equall to the fquares of E B and 
B D, it followeth, that if wetake away from them both, 
the fquare of E B, that the {quare of B D, fhall remain e- 


quall co the right angled figure, comprehended of AB 
and BC. 


Pr obl. 
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Probl. 2. Prop. i5- 
To make aGnomon about a Square that foal 
be equall to a given ὁ quare. 


Conftruction. 


The {quare given, ἥν 
το sihick the ons ᾿ C 
mon fhall be made - 
equall, is the fquare 
VDEEF &the fquare 
about which it fhall 
be made,is VI H N; 
fettheonefideofeach 4 | 
of thefe {quares toge- 
therin one right line, . 
as N V D, and pro- 
long VIto C,fo that fo) Ἐὶ 
V Cbeequallro DI 
(called Hypothenufa) 

-and make a fquare upon V C (bythe 46 of the firfl book) 
whichis V CB A, then isthe Gnomon CH A equall to 
thefquare V DEF, : | 


Sen Re Ce 2 τς δα 


ie i rte EAS eo ἀρ δίνῃ 
μὰ ἃ ει ἐκεί μας 
ἷ 


πῶς ἀπ ΤΠ ΡΟΝ, 


r 
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τ 
ὁ Sen 


Demontftration. 


Forafimuch as the two fquates V Hand V Eare (by the 
47 of the firit book) equall to thefquare of D I, thatis, to 
the (quare of V B, it followeth that if we take from both 
thecommon fquare WH, that thenthe Gnomon CHA 
doth remain equall to the {quare V E. william 
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Wiliam Holtzman, a German, doth teftifie, that this 
laft Propofition is noc found in the Greek Copies , nor 
Latine, and therefore (not without caufe) doth doubt whe- 
ther it was Euclids or no , as being fet contrary to his or- 
der,feeing that he definetha Gnomon in the fecond book, 
and Campen hath fer the fame the laftin the fir book) but 

Lucas Pactolus witneffeth, that the fame is found in 

. fome old Copies, in thelaft of the fecond book 
: where no doubt, it ought to ftand, ifit be 

of Euclides writing. 


T be end of the fecond Book. 
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The Third Booke. 
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Tue ARGUMENT. 


His Book treateth 
of the moft perfect 
Figure which is a 
Circle , wherefore 
it is ae more to 
be efteemed than 
the two Books go- 
ing before , which 

did Ἢ forth the moft fimple properties 

Ff of | 
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of right lined Figures , for Sciences take 
thcir dignit'es of the worthinefle of the 
matter that they intreat of , but of all 
Figures the Circle is of moft abfolute 
perfedtion,whofe properties and paflions 
are here fet forth , and moft certainly de- 
monftrated. Here alfois intreated of right 
Lines fubrended to Arches in Circles;al- 
fo of Angles fet both at the Circumfe- 
rence and Center of Circles, andof the 
variety and differences of them, whereby 


a or 


Qual Circles are {uch whofe Di- 
ameters are equall , or whofe 

: lines drawn from the Centers 
areequall, 
-Asthe Circles A F B D and B 
GCE are equal, becaufe their 
Diameters AB and BC arec- 
ual,and alfo because their Sermi- 
diameters DF and EG are equal. 
Thereafon whereof is,for that aCircle is defcribed by one 
revolution, οὐ turning about of the Semidiameter, having 
‘one of his ends fixed, asif you imagine the line DF, to 
have his point Ὁ fixed, and the other end, namely F, to 
move round, tillic come to the place where tt began to 
move, it fhall fully defcribe the whole Circle, wherefore 


if the femidiamcters be equal,the Circles ot neceffiry muft 
alfo be equall, and'alfo the Diameters. : i 


2 A right line 1 faid to touch a Circle , 
which touching the Circle , and being pro- 
duced, cutteth it not. ede 


Astheline B C onely roucheth the Circumference of 
FL", fog τὰς 


G 
Cc 


we Ἃ ραν οὐ Ξ : ν᾿" 
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the Circle in the point B, but 
cutreth it nor, and fuch lines, as 


the line B Ὁ, is called a Tangent 
line. 


Cc 


> Circles are {aid t0 touch the one the otber, 

᾿ which touching the 
one the otber, cut not 
the one tbe otber. 

As thetwo Circles do not cut 


through, bur do onely touch the 
one the other in the point A. \ 


4Right lines in 4 circle,arefaid tobe equally 
diftant from the Center, when Perpendi- 
cular lines drawn from the Center unte 
tbofe lines are equall: and that line ws {aid 
+o bemore diftant, upon whom falleth the 


ΠΟΘΙ ἃ greater perpendicular 
| line. 
As in thisCircle GCAHBK, 
the lines C K, and AB are e- 
Ἢ quidifiant from the Center D, 
. becaufe that the line DE, drawn - 
at 1 | A from the Center D perpendicu- 
B Jar 
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lartothéline C K, andtheline D F, drawn likewife per- 
pendicular from the Center D, upon the line A B, are c- 
quall thie one to the'other. Bat the line G His farther ci- 
ftant from the Center D, thenarethelines CK or AB, 
becaufe the line D I drawn perpendicular to the line GH 
from the Center D, is longer than the linesE D, or D F. 


5 AS ection or fegment | 
of 2 Circle, 1s 4 figure aN 
comprebended under a right line, and 
- aportion of the circumference of a Circle. 
6 Anangle of aSefionor fegment is that 
angle which i contained under a right 


| dine, and the circumference of the Circle, 


_. Astheangle C A Bin the fe- 
Gion C A B, is anangle of a fe- σ 


Gion, becaufe it is.contained of HS ἐν ee 
the Circumference ACB, and 
andtheright lineB Ὁ, A Β 
7 An angle is faid to'be in a fection, when 
in the circumference ws taken any point, 
and from that point are BL 
drawn right lines to the 
ends of the right linewbich 
is the bafe of the fegment, X WA 


pe 


192 
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be angle which is contained under the 


right lines drawn fromthe point,  faid 
to be an angle in a fection. 


A 
BA 


sthe angle A B Cis faid to be an angle in the fection 
i, | 


8 Butwbenthe right lines which compre- 
bend the angle do receive any circumfe- 
rence of a Circle,then that angle is {aid 
to be corre{pondent,, and to pertain to that 


Circumference. 


A 


As the rightlines A D, and A 
DB, which conraintheangle B A Ὁ 
and receive the Circumference B 
C CD, thereforethe angle BA D 
is faid to fubtend,and to pertain to 

B the Circumference BC D: 


9 A Seéfor of a Circle is (an angle being 
fet at the center of a Circle) a figure con- 


tained under tbe right lines which make 
tbat angle, and the part of 
the Circumference recet- 


ved by them. 

Asthe figure A B Cis a Sector 
ofa Circle, for chat ic hath an ὅδ 
vay’ οἷς 
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gleat the Center, namely, the angle BAC, and is con- 
tained of the two right lines A Band A C, which contain 
that angle, and the circumference received by them, 


10 Like fegments or fections of a’ Circle, 
are thofe which have equal 


! : A D 
angles, or tn whom are e- 
quall angles. 

As the angles A.B G,and.D E - 
F are equall, becaufe they lie in 5 | 
like Sections ofa Circle: - Ses 


UCLID 


ELEMENTS: ᾿ 


ἃ 


>. 


T 0 finde the Center of aCircle, xivek 


Conftruction. 


Tofindethe Center of this 
Circle, draw a line by adven- 
ture,inthefame, which with 
both ends doth touch the cir- 
cumference , as AD, divide 
the fame line in two equall 
parts, the midft is I; from 
thence draw a line perpendi- 
cular upon AD, to the cir- 
cumference, as I G, and pro- 
long the fame on the other 
fide to H, making the right 
line GH, then divide the line 
HG, into twe equall parts, the midftis C, which is the 
Center of the Circle required. 


Pr obl ky ἃ Prop. 1 ha 


Demonftration. 


Suppofe that C werenot the Center of the Circle, but 
| that ~ 
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but thac N werethe fame, and draw the lines NA,N I, 
and N D,the lines N Aand N D, (69 the Circles Definiti- 
on) mutt thenbeequall,aud (y the 5 of the firft Book) the 
angles N A.D and N D A equall, and the two Triangles 
NA IandN Ὁ I (included with equall lines) fhould (ὁ. 
the 4 and 8 of the first book) be equall,and therefore mutt 
theangleN 1 A be cquallto N ΤῸ: and both right an- 

Jes, which cannot be; For theangles AIC-and DIC, are 
right angles (by the work 1! felf ) and NIA, a greater an- 

Ie, then C LA fhould be not onely equal to the fame, 
but alfo a part more, which is impofftible, and (contrary 
tothe το common fentence) wherefore not N, but C is the 
Center of the Circle. 


Theor. 1. . Prop. 2. 

‘Tfiwo points be taken in the circumference 

of a Circle by chance , and from the one 
oint to tbe. otber be drawn aright line, 


that line doth fall within the Circle. 


Conftruction. 


The points in the Cir- 
cumference are C and D, 
~ andthe line drawn is CD, 
which line doth fall within 
the Circle. 


Demontftration. 


. Divide.C D in two ἐ- 
quall parts, the midftis B, 
Gg from 
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from thence draw a perpendicular to the center A 9 and 
from A drawewo lines to the points, asto CandD; And 
for as much as the angle A B Dis right, then is it grearer 
then BAD, or BDA (bythe 32 of the firft Book, )it fols 
loweth (by the 18 of the fame) that A D is longer then 
AB, and thatthe line CD is within the Circle; for ifthe 
fame were without, then fhould AB be longer, and up- 
onthe circumference fhould A B and A Dbe equall. 


Theor, 2. ~ Prop. 3. 


Ifa right line be drawnthrough the center 
of a Circle, and within the fame Cirele, it 
doth cut through anotherright line(which 
doib not go through ibe center_)in two e- 
quall parts, then do thofe right lines make 
(at the interfection ) right angles : and if 
thofe lines, inthe interfection, doe make 
right angles, then i that line which goeth 
not through the center , cut in two equal 
parts witb the otber line. 


ConftruGion. 


Theline A B doth go through the center C, and doth 
cut through another line E D (which doth not go through 
the center) in two equall parts, therefore are the angles in 
¥ allrightangles, 

De- 
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Demonftration. 


From C let be drawn 
the lines C Eand CD, 
and for as much as the 
two Triangles F C D 
and F CE are equall 
(by the 4 and 8 of the r 
Book ) it followeth that 
theangles CF E, and 
BE D are alfo equall, 
and (by the 13 of the 
[ame Book )they are alfo | 
richtangles, as alfo B FE. and BF D. 

And fecondly, If then the lines AB and ED, cut 
one another through in right angles , thenare the parts 
F Dand F E equall. 


Demonttration. 


Seeing that the angles E and D are equall , asalfo C F 
D and C FE, andthe fides of the two Triangles, as CE 
and C Ὁ equall, and C Fcommon to both: it followeth, 
that the other anglesand fides of thofe ‘Triangles are alfo 
equall one toanother (4y the 26 of the firft Book,) that is, 
E Fequallto DF, wherefore the propofition is true. 


Geg 2 Theor, 
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Theor. 3. Prop. 4. 

I fina Circle two right lines doe cut through 
one another »vbereof neither of them both 
doth go through the center, then are nei-= 
ther of thofe lines divided into equall 
paris. ; 


Conftrucion. 


Ὁ B Inthis Circle , the 
lines AB and DE, 
cut through one ano- 
therin the point I, and 
εἰ «neither of them both 
doth pafs through the 
center of the Circle, 
therefore are neither 
of thofe cut through | 
in equall parts. 


΄ 


Demonftration. 


Lettherebe drawn from the croffe point I, aline tothe 
center C, 451 C, if thetwo lines did cut through onea- 
nother in equal! parts, then fhould the line C I come right 
angled upon both the lines AB and Ὁ Einthe point 1 (69 
the former esis ) that is, theangle C I A fhould be « 
equallto theangle C IB, and feeing that all right angles — 

are 
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are equallone to another, the fame angle ΟἹ A, fhould 
likewife be equal! to CID, and C1E equall to ὦ I 
B, which by the 9 common fentence, cannot be, For CIA 
isapart of CID, and ClEa part of CIB: therefore 
are the lines A Band D Enotborh, noi any of them di- 
vided into equal! parts. | 


Theor. 4. Prop. 5. 


If two Circles cut the one tbe other , they 
bave not one and the fame Center. 


Conftruction. 


Thefe two Circles cut 
through one another in 
the points K andH there 

fore they have not one 
and the fame Center. 


Demonttration. 


If we take C to be 
the center of both the 
Circle , and draw the 
lines C K, C D and C 
G, it followeth (dy tae 
Circles Definition) that thefe three lines fhall be equall: 
that is,C Ὁ part of ὦ G fhould be equallto the fame C ὃ 
which is falfe (by the 9 common fentence) wherefore, both 
thofe Circles havenot one and thefame Center. ὦ 

The- 


110 Tbe third Book of 
Theor. 5. Prop. 6. 


T wo Circles which do inwardly tonch one 


another, bave not one and the fame Cen- 
ter. 


Conftru@ion. 


Thefe cwo Circles touch 
one another in the pointe 
D inwardly : therefore 
they havenotone and the 
fame center. 


. Demontftration. 


Pr ΟΥ̓ 

| Let.us take Cro be the 
ee, center of both the Circles 
and draw the lines C A, 
C Dand Cl: thefe lines (by the Definition of the Circle ) 
fhould be equal! the one to the other, that is C I equall to 
C A,the part equall to the whole, orlecus take E to be 
thecenter of both, and draw the lines E Aand ED; then 
(by the {aid Definition) the lines E A, EDand EF bealfo 
equall, che part E F equall τὸ τῇς whole E A and C Ὁ part 
of ED equall ro the whole, which is falfjand therefore the 

Propofition is true, | 


The- 
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Ther? 6. ὙΠῸ: Ὁ. 


Lf in tbe Diameter of aCircle, be taken any 
point, which is not the center of the Cir- 
cle, and from that point, be drawn unto 
she Circumference certain right lines.the 
greatelt of thofe lines {hall be that line 
wherein the center is, and the leaft- {hall 
be the refidue of the fame line, and of all 
the otber lines that which ws neareft to the 
line which pafferb tbrough the Center w 
greater thenthat which ws further diftant, 
and from tbat t point; can fall witbin tbe 
Circle on each fede of the leaft line, onely 


io equall right lines. 


(ἰ οηῇεαϑιίοπ, 

In this Circle, Ε K is the 
Diameter, and P isthe ta- 
ken pointin the fame,and 
_C the center, now the Ὁ 
line PK doth pals through Εἰ} 
. thecenter, & the line PE FE 
is the refidue of the fame, 
the other linesdrawn [τ 

the 
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the fame pointis P H, P G and P I, we have in this fous 
fundry cafes to fhewinthe demonftration. 


Demonftration. 


Andto the fame end, we driwthe lines from the cen- 
terC cocthecircumference,astoHGand1D. — 

And firft concerning 
theline P Καὶ, that thac is 
greater than P H, orany 
ofthe other is thus pro- 
AR ved, the lines PC and 
E [> teh? CH togecher, are (ay the 

: 20 of the first book) grea- 
ter chan P H, and C H is 
equall to C Καὶ : therefore 
is PK greater alfo then ~ 
. P Hand by the fame rea- 
fon is P K, alfo greater than P G, or any of the other lines 
that can be drawn from P to the Circumference of the 
Circle. 

Secondly, that P E is leffechan P ForP Dis thus un- 
derftood P D and PC are together greater than DC 
(by the aforefaid 20 of the firft) and DC equall ts EC: 
thereforeis P Dand PC alfo greater than E, and if the 
part P Ccommon τὸ both, be taken away, then fhall re- 
main D P greater then E P by the 5 common fentence. 

Thirdly, that P H is greaterthan P Gisevident (by the 
24 of the firft book) for theangle P C H is greater than P 
C G,and the lines C Hand C Gare equall, and PC is 
common, inlike manner is proved, that P G is greater 
than P I, or any of the other lines, which can be drawn 
from P between G and J. 


Laftly, » 
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Laftly, can there not be more then twolines equall one 
ἐδ another on each fide of theline EP, which is as much 
as if wefaid from.one point(as from P) may. on the one 
᾿ς fide of the line EP, no line be drawn‘, which fhall be e- 
quall to one already drawn,asto Ὁ P,and thatis now pro- 
ved, but onthe other fide fuch can be done, as is to be feen 
on the line F P. i | 


Theor. 7. Prop. 8. 
If without aCircle be'taken any point, and 
_ from that poin, drawn into the Circle un- 
to the Circumference certain right lines, 
of which, let one be drawn by the center, 
and let the reft fall in the concavity by 
adventure then the greateft of thofe lines 
which fall in the hollow of the Circumfe- 
rence of the Circle, 1 that which paffeth 
by the center, and of all the otber lines, 
that line which i neerer to that which 
paffeth by the center, 1 greater then that 
‘which is more diftant, but of thofe right 
lines, which end at the convexe fide, or 
part of the Circumference, that 1s the leaft 
which is drawn from the point to the ai- 
ameter, 


“pie. ὦ, 


.- it > agenda a 


—— ene 
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ameter, and of the other lines, that which 
is neerer to the leffer, is leffe then tbat 
which 1 more diftant and from that point 
can be drawn unto the Circumference, on 
each fede of the leat line, onely two equal) 
right lines. 


Conftruction. 


Without this Circle, is the point A, thé lines drawn 
through the Circle,and doth fall onthe concave fide, as 
AE, AD,AC, AB: &by A Egoeth the circles center 
G,alfothe lines which fall upon the convexe fide of the 


B 


ai 
xe 
ie 
e 
᾿- 
ὃ, ὡ 
ΣΥΝ 


Circumference, as A L,A K,A TandA H, and ΑΙ; doth 
Fall betweenthe point A, aud the center Ὁ, there are alfo 
drawn {for demonftration) from'G, the half diamerers to 

the Circumference, like as doth appear in the Figure. 
We have here five findry cafesto fhew, and firft that 
the Hine which doth pafs through the center isthe greateft. 
_ De =8 
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Demonftration. 


Forafinuch as A Gand G Drogether are greater then 
A D )by the 20 of the prt book) and that the fameis equall 
co theline A G E, it followeth that A G Fis alfo greater 
then A D, and alfo greater then A C or A ἢ οὐ any other 
chat can be drawn between E and B within the Circle. 

Secondly, that the line next τὸ that which goeth 
through the center, is greater then that which is further 
diftant,is thus proved. The lines Ὁ G and G Care equal, 
and A G iscommon, butthe angle A G Dis greater then 
AGC, therefore the line AD is greater then AC, 
(by the 24 of the firit book) and forthe like caufe is AC 
ereater then A B alfo, or any of the other lines that can be 
drawnbetween the fame. _ 

Thirdly, that the line AL, which falleth between the 

point A, and the Circumference (inthe line of the Center 
as A G)isleffer then thofe chat fall upon the Circumfe- 
rence without is thusproved. 
τ Forafmuch as A K and K G are together greater then 
‘A G,and that G K and Ὁ Lare equal. Ie followeth,that 
A Lisleffer then A K, or any other line thaccan be drawn 
from the point A, tothe Circumference, like asclearly ap- 
peareth by the fame figure. 

Fourthly, thar thenextline to chac which falleth be- 
tween the point and the Center upon the Circumference, 
ἰς leffer then that which falletl: further from the fame is 
thus proved. | 

Seeing that the lines A G and GK are equall to AG 
and G I, and that theangle A G Kisleffer then AG 1; ic 
followeth (by the former 24 of the firft book) that the line 
AX is fhorter then AI, and the fame AK is alfo fhorter 

Hh 2 then 
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then A H, or any other lines which can be drawn from 
the point A to the Circumference (which alfo appeareth 
by the Figure between the lines A land AB. 


And laftly, therecan on that fide from A K, out of the 
point A tothe Circumference, no line be drawn, which 
fhall be equall to the fame A K, and that is now proved, 
for towards L they will be fhorter, and towards 1 they 
willbe longer, but on the other fide it can be done, if in 
G be madean angleequallto A GK, asthe angle AGM 
and draw the line A M, that fhallbeequallto A Καὶ ( by the 
fourth Propofition of the firft book.) 


Theor. 8. Prop. 9. 


I f within a Circle be taken a point, and from 
that point be drawn unto the Circumfe- 
rence more then two equall right lines, 


then i that point the center of the Circle. 
Con. 
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From the point C in 
this Circle is drawn 
three equall lines as C 
H, C Mand C O: there 
foreis C the center οὗ 
the Circle. 


Demonttration. 


Lec there be drawn 
the lines O M and MH, 
and each of them divi- 
ded into two equal parts 
asin FandI, and draw the lines 1 C K and F CL cutting 
- one another inthe point C: forafmuch as the two Tni- 
angles C F «πὰ C F Mare equall, as alfo CIM and 
CIH,the line L Fis right angled upon MO, and KI 
upon H M: ineach of thefe lines FL and IK muft the 
_center of the Circle be (dy the third Propofition) which 
muft then happen tn the croffe point C, for if the fame 
were in the line F L, inany other point ftom C towards 
L, ortowards F : it were thencertain,that the fame fhould 
-notcome upon theline I K and fotaken in any other point 
upon the line I K, from C towards Tork, it would not 
come upon the line L F, wherefore thecenter of the Cir- 
cle, is in the crofle point C, which might alfo many o- 
ther ways be proved. 


The- 


ee 
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Theor. 9.':. Prop. το. 
One Ciréle doth not cut through another ix 
more places then two. 


Demonftration. 


If thefe Circles 
mightcurchrough 
One another in 
three fundry pla- 
ces,asin ABL, lec 
there be drawn 
the lines A B and 
BL, and thofe 
linescut into two 
equall parts in I 
andH, and from 
thence draw two 
more perpendicu- 
lar lines, thofe cut 
through one another in the point C, which (by the former 
Propofition) {houldbe the center of the Circle, itis evident 
(by the 5 Propofition). unpoffible to be fo , for Circles which 
‘doth cut through oneanother, have not one and the fame 

center. 


The- 
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Theor.10. Prop. 11. 


If two Circles doth touch one another in- 
wardly,the centers being given,and from 
the one center to the otber be drawn a 
right line, and produced forth, the fame 
foall cus the Circumferences in the point 
of touching. 


Conftruction. 

Of thefe Circles, the 
touching is inward in A, 
and the centersare Ὁ and 
F, the righr line that go- 
eththrough the centers, | 
and produced forth, doth Α΄ 
cut the Circumference, in 
the point of touching A. 


‘Demonttration. 


If the produced line C F doth nor fallto cut the Cir- 
eumference ofthe Circle in the point of touching,asin A, 
ler the couch point be in H, then muft the line C FH 
be equallro C FA (by the Cir cles Definition) but F lis ε- 
qualito F A,and F His longer then ΕἸ (6y she 7 ἀκ 

3107 ) 
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tion) wherefore (by the fourth Definition) C FHis alfo 
longer thenC F A, being both outof one and the fame 
center, whichcannot be,as contrary tothe Circles Definition 


? 


wherefore is C FH noright line, but che produced line 
C F doth fallin the point of touching A. 


Theor. tr. Prop. 12. 

Lftwo Circles touch one another outwardly, 
then aright line drawn from one center to 
the otber, doth paffe through the touch 
pot. 


Conttruction. : 


Thefe Circles touch. 
one another outwardly, 
then aright line: drawn 
from the One. center to 
the other , doth pafle 
through the touch.point 


Demonftration. 


If C A doth not paffe 
through the point of 
touching, then let it be 
CIA, forafmuchas (dy 
the Circles Definition) 
C Eand C Hare equal, 
and alfo AE and AJ, and- 
thac CI is longer than 
CE (bythe & Prepofiti- 
on) It followeth ie 
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T Aalfoislongerthen C A, wherefore C1 A doth not 

goe right from the one center cothe other, (by the 4 Defi- 

nition of the τ Book) butthe line A C being a right line, 
doth paffe through the point of touching. 


Theor.12. Prop. 13. 


| Two Circles cannot touch one another in 
more then one place, whether it be in- 
wardly or outwardly. 


Demontftration. 


If the Circles touch one another inwardly, that cannot 
bebut in one place, and a right line drawn from the one 
center to the other,doth paffe through the point of touch- 
ing, (by the former propofition) therefore two Circles doe 
Νὰ touch oneanother, outwardly , in no more butin one 

ace. 

Secondly, If two Circlestouch one another, inward- 
ly, that canbe but in one place (by the 11 propofition,) Ifa 
right line be drawn from the one center to the other, and 
the fame line prolonged forth, it fhall pafle through the 
point of touching , which cannot be in more then one 
placealfo, (like «5 in the demonftration of the 11 Propofition 
#8 fhewed,) wherefore two Circles doe touch one another 
inwardly notin more then one point. 


T1 The- 


a ———— 
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Theor.13. Prop. 14. | 
InaCircle equall right lines are equally di- 
flant from tbecenter , and right lines e- 
qually diftant from the center are equall,. 


Conftru@ion. 


In this Circle AB DE, 
are drawn equall right lines 
ABand DE, thefe lines 
ftand equally diftant from 
! the center C,and right lines 

which fland equally. diftant 
from the centerjareequall. 


Demonftration. 

Divide the line:A B into two equall parts, the midft is 
Fy doethelike with DE in G, and fromthe points F and 
Gidraw lines to the center @, as the lines F Cand GC; 
thefelines fall perpendicularupon the lines A Band DE 
(by thethird of the Book,) and furthermore;draw from the 
center C the lines Ὁ Aand C D, thefe are equall (bythe 
15 definition,) and forafmuch as the angle A F Cis equal 
to the angle D GC, being both right angles, andthe 
fidesF AandCA equall tothe fides D Gand CD, it 
followeth, that the third fides FC & G C are alfo equall, 
(by the confequence of the47 of the 1 Book,) the ea δὲ 


-Euclides Elements. 123 


A Fand F Ctogether,being equallto the fquare of AC, 
and likewife the fame is to be confidered of D G and G 
C, wherefore the lines A B and DE are equally diftant 
from the center, (by the 4 definition of the 3 Book.) 

And furthermore, the perpendicular lines C F and C 
Gare proved equall, andthe part A F equall to the part 
DG: and alfo it is proved that A B is double to A F,and 
D Eto DG,wherefore (δ) the 6 commen fentence) the lines 
A Band D Eare alfo equall. : 


Theor. 14... Prop. 15. 


In.aCircle, tbe greateft line is the Diameter, 
and of all orber lines, that next the Dia- 
meter or Center, i greater then that far- 


sher diftant. 


— Conftruction. 


In this Circle is τῆ Cae oN 
line AB the Diameters Η fs. ἄρ δος 

and therefore the great- 
‘eft, andthe lines DH& 
ΟἿ iefle; alfo DH 1s 
neerer to the center C 
then G1, and therefore 
greater then GI. 


Demontftration. 

Let there be drawn the perpendicular lines C N and C 
K, and the lines C D,CG,CI, CH, forafmuchas the 
"Ἢ Bi 2 lins 


—.< . a 
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lines C Dand C Heogether are equall to the diameter, 
and that the fame (y the 200f the fir(t book) is greateft ot 
longeft, and longer than D H: it followeth, that the di- 
ameter A Bis alfo greater then Ὁ H, and for the fame rea- 
fon alfo greaterthen G I, orany other lines, that befides 
the diameter, canbe draw n. 

Secondly, feing thatthe angle Ὁ CH, is greater then 
G CI, it followeth that (by the 24 of the firft book) DH 
is longer than GI, or any other line that can be drawn’ 
from D H towards GI. 


Another. way. 


Thefquare of C His 
greater then the fquare of 
cg, HNbythefquareof NC » 
“\ a. (bythe 47 of the firft ook) 
a ‘2 therefore is C Halfo lon- 
vce ἢ ete \p gerthen NH, that is, the 
eA | diametersAi, Β is. hanger 

| / thenthe line Ὁ Η. 
And the two {quares 
KI andK C are together 
equallto. the two fquares 
N Hand NC, feeing thar 
each of them are equal tothe (ἀπάτα. of the half diameter, 
but the {quare of C Kis greater then CN: it followeth 
that the fquare of K I (by fo much) muft be leffer then 
the fqnare of N H: itistherefore manifeft, that the line 

D His lJongerthenthe line G I. | 


The. 
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Theor. 15. Prop. 16. | 

If from the uttermoft point of the diameter of 
aCircle, be drawn a line perpendicular 
tothe fame, that right line doth fall witb- 
out the Circle, and between the fame right 
line,and the Circles circumference cannot 
be drawnanotber right line, and the an- 
gle of the balf Circle anddiameter is grea- 
ter then any acute angle made of right 
lines and the angle witbout the circumfe- 

rence is leffer then any right line angle, 

Conttruction. 


_. The diameter of this 

Circle is AE, from the 

utcermoft point A, let 

there be driwn a perpen- 

dicular line AB that doth 
fall without the Circle, fl be. | 
and from that point ἃ * G / 
cannot any other line be | | 

drawn between the Cir- 

cle, and thefaid perpen- ue | 
dicular AB. 

And theanglecontained with the Diameter, and the 
arch A I D isgreater then any right line angle, that is lefs 
then aright angle, and the angle conteined with the per- 
pendicular A B,andthe arch A I D is Jeffer then any right 
: e- 


- Ὡς = gem a νῷ 
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Demonttration, 
In the figureare drawn thele lines A C,GI, and GD, 


thereby to demonftrate thefe fundry parts following. 


Firlt, If it were pof- 
fible chat the perpendi-— 
cular from A might fall 
within the Circle, as A 
D, then fhall A Ὁ Gbe 

an Ifofcheles Triangle, 
(by the 25 Definition of 
the x Book) upon A D,as 
GDAandG AD, and 
the angles upon thebafe 
be equall,as the angles A 
and D (bythe 5 of the firft 
Book) but the angleG A 
D is taken to be right: it followeth then that GDA 
mutt alfo beright (contrary to the 17 propofition of thefirft 
Book,) wherefore the perpendicular A B doth not fall 
within the Circle, but without. Ἂς 

Secondly, If between the perpendicular AB, and the 
circumference, there could be drawn another line from A, 
and then take the fame to be AC, and from the center G, 
if there be drawn a perpendicular upon A C, as Ὁ. the 
angle GI Awill bea rightangle, and therefore the line 
A G fhall be longerthen GI (6y the 29 of the firft Book,) 
which isfalfe, for G I paffeth through the circumference, 
and G A doth but touch the fame, wherefore Ὁ Tis long- 
erthenG A. Ic followeth then that between the circum- 
ference and the perpendicular A B, πὸ right πο σία A 


‘can be dtawnh. 


Thirdly, And by the farme'reafon, itis ‘manifet , that 
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the angle contained of the diameter & the circumference, 
is greater then any right line angle whichis leffe then a 
right angle, and the angle that is between the fame cir- 
cumference and the perpendicular is leffe chen any right 
line angle. ; 

And upon this Propofition hath Euctide hanged this 
Appendix or Corollary following. 

Hereby it is manifeft that che perpendicular line which 
is drawn from the uttermoft point of the diameter of a 
Circle, doth rouch the Circle but in one point only. 


Probl.2. Prop. 17. 


From 4 point given without a Circle, to 
draw aline that {ball touch a Circle given. 


Conftruction. 

The-given pointis 
D, the Circle is IEB, 
thecenter is C , from 
the center C draw a “ 
line tothe pointD, ν᾿ 
cuttingthe circumfe- ἡ 
rence in the'point B, 
and from C defcribea 
Circle whofe half di- 


ameter is C D,which °. ΟΝ 
isthecircleA FD,&  *. : 
from B draw a line ᾽ς E 


° ‘« 
perpendicular upon θὲ Ἴ 
the circumference, as 


mh hd 


4a a 
haarnan a a nsnae® 


"4 


¢ 
%, 


bel eae 
ter νοῦ 


Sem me ᾿ we, εὐ 


——— ας. Ἂς. λα... - 
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A, and from thencea line tothe eenter C, cutting the gt- 
ven Circlescircumferencein I, and from thence, from the 
point I, drawaline το τῆς point D, the fame line I Ddoth 
touch the Circlein I. | 


Demonftration. 


Forafmuchas the two fides C Dand CT, areequall to. 
C Aand CB,and the angle C common toboth, the bafe - 
D 115 equallto A B (dy the 4 ofthe 1 Book) andthe other ἡ 
angles included with equall fides are equal oneto another, . 
that is,the angle C B A equall to ΟἹ Ὁ, and CBA isa 
right angle,and the line A B doth touch the circle by the _ 
former propofition: it followeth then, that theangle CID 
isalforighr, and that the line D I doth touchthecircle. 


Anotber plain and eafte way. 


Lay a ruler to the point D, and to the urtermoft of the 
circumference of the givencircle, that it doe touchthe 
circle, and not goe through the fame, and draw the lineto 
couch the circle,and no farther, as I Ὁ. 


‘* Theor-16. Propet 
Ifa right line doe touch aCircle, and from 


tbe center be drawn a right line to the 
point of touching ,tben is tbat line perpen- 
dicular to the touch line. 


Conftru&ion. 


Tn the following figure, the line A D dothtouch the 
circle 
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Circle , in the 
pointB,and from 
thence is a line 
drawn tothe cé- 
terC,asBC,that 
line ΒΟ is per- 
pendicular το τῆς 
τους της A Ὁ. 


Δ B ED 
Demonttration, 
“‘Thisis manifelt (by the 16 Propofition) which otherwile 
might be thus proved. 


TFC B Ὁ benota right angle, let there be drawn ano- 
ther line perpendicular to A D, as CE, then muft the 
angle C E B, andthe line C B fhall be longer then EC 
(by the 9 of the firft book ) but ὦ I part of C Eis equall to 
CB, wherefore C His longer then CB, tt followeth 
that from the center C cannot be drawn a perpendicular 
upon A Ὁ to any other point, then onely to the point of 
- touching B. 
Theor.17. Prop. 19. 

If aright line do touch a Circle, and from 
the point of touching be raifed upon tbe 
fame line aperpendicular though she Cir- 
cle,intbe fame perpendicular line 1 the 
center oftheCircle. Kk. 


ΝΣ « 


Con- 
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Contftruction. 


In the former figure, there is drawn from the point Of 
couching in Ba line perpendicular to AD, as BG, that line 
Β G doth paffe through the center of the Circle. 


Demonttration, : 

This is evident (by the former Propofition) forif the cen- 

tre be notin the perpendicular line B G-, let the fame be 

in theline B F,in the point F, then the angle Β ΒΑ fhould 

be equall to the angle GB A, the part equall tothe whole 
which is impoffible. - 


Theor.18. . Prop. 20. 


Ina Circle, an angle at the center 15 double to 
an angle at theCircumference fo that bot 
the angles have totbeir bafe one and the 

fame part of the Corcwmference. iy 

Conftrua, 
In this -Circle, 

upon one. and the 
fame pare of the 
Circumference B 
P D doth ftand 
the angle BC D 
in the center C, 
» & upon the fame 
part BD doth 
ftand‘in-the Cir- 
‘cumferenceof the 


* 
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Circle, thefe angles B 1D, BH D,andB MD, that an- 
leinthe Center,as B C Ὁ is double to any of theangles 
in the Circumference, as BID, BH D, or BM D. 


Demonttration. 


We have here three angles in the Circumference drawn 
to fhew three fundry things, the firft angleis comprehen- 
ded with the diameter I D, andthe lineI B. The fecond 
angleis included with the lines HB and HD, and the 
third angle, with M B and M D,and drawing the lines out 
of cachangle, thorow the center C, as P Ἡ andM.W. 

Firft, In regard that (by the definition of the circle) all 
half diameters are equallone to another , there isthe in 
figure,certain triangles,called Tfofceles,of two equal fides, 
46D CM,DCH,BCI,BCH, BCM and BCD: 
which (by the 5 propofition of the 1 Book have their angles at 
the bafe equall one to another , (which Angles are here in 
the Circumference) and each angle oppofite, are double 
tooneof thefe) by the 3.2 of the firft Book )wherfore,tor the 
; a tis theangle B C D, inthecenter, doubleto theangle 

Secondly, the Angle B CP isdoubleto BH ©, and 


~ PCD, doublecoC HD. It followeth, rhatif we add 


PC D,andP C B together, as alfo B H Cand CHD, 
that the angle B C Ὁ is double tothe angle B H D. 
Thirdly, theangle W C Ὁ ( by the aforefaid reafon) 15 
double tothe angle C M Dand W C Ddoubleto CM 
B: it followeth, if we takeaway W CB from W CD, 
and CMB from CM D, that the angle B C D isdou- 
bleto BMD, according to the intent of this Propofi- 
tion. 
Kk 2 ‘The- 
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Theor. 19. _ Prop. 21. 
In aCirele, tbe angles which fiand upon one 


and the ame part of the circumference are 
equal! one to anotber. 


Conftruction. 


In the former figure, the angles BI D, BH D,and BM 
1). doe ftand upon one and the fame part of the circum- 
ference ΒΡ D, therefore are thofe angles at thecircumfe- 
rence equall one to another. 


Demonttration. 


(By the foregoing propofioion,) The angles at the circum- 
ference are each halfe as great asthe angles in the. center, 


therefore are they equall one to another, (by the 7 common 
fentence.) 


Theor. 20. Prop. 22. 

If within a Circle be decribed a figure iy 
four fedes, the angles thereof which are 
oppofzte one to another are together equal 
totwo right angles. 


Conttrudtion. 


This four fided figure A B C Dis infcribed in aCircle, 
rherefore are the Ryoanoles of the fame which are oppo- 
fire,asB A DandB CD together , equall co two right 
angles, as alfo A B Cand A DC. 

De- 
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Demonftration. 


Lex there be 
drawn the lines 
ACand BD, 
then(dy the for- 
mer propofition) 
theangles BA 
Cand BDC 
are equall,asal- 
fo CADand C 
BD, it follow- 
eth, that che an- 
eleBAD,which 
is equallto the ha 
twoangles C B | τ' 
Dand BD C, which wich theangle B C D together, are 
equallro‘two rightangles (by the 32 of the 1 Book,) there- 
fore the angles B A D-and B Ο Ὁ are‘ together equall to 
two right angles: the fame is alfoto be proved of the o- 
thertwoangles AB Cand A DC. 


Theor: 21. Prop. 23... 
Upon one and toe fame right line cannot be 
defcribed two fegments of a Circle, which 
fhal be like in form¢>unequalin quantity. 


Conttruction. 

~ Uponthe line AB is 
defcrib’'d the fegm éc 
ACB, on which line 
no other fegmétcan. 
be defcribed , likein 
form and unequal in 
quantity to the feg- 
ment ACB De- 
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Demontftration. 


Forafmuch as the fame might be thoughc tobe poifible 
lettherebe drawn upon che fame line A B another feg- 
ment of another Circle AI B, and draw the lines AC 
and B C, and from the "point of interfeGtion in I, draw 
the line] B,then (by theero Definition of this third book) 
fhould theangles A C B,andA1B beequall, that is, the 
inward angle equall to the outward, whiclt is falfe and 


contrary tothe 16 Propofition of the firft book , the Propofiti- 
ontherefore is true. 


Theor. 22. Prop. 24, : 

Like fegments of Circles,-defcribed upon e- 

quall right lines are equall one to anotber. 
Conftru@ion. 


Thefe Segments AI Band CED ftandeth upon e- 


quall right lines A.B and Ο Ὁ, therefore are thofe feg- 
ments equal] oné to another. ἐ 


Ἣν Ἐΐ 


Demonfiration. 
If ic were poffible that they were unequall, let there be 
upon 
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upon theline A B, defcribed another fegment equall to 
the fezment C E Ὁ in form and quantity and let the fame 

be thefegment A F B, and draw the lines AP, F B and 1 
B,alfoE Cand ED; forafimuchthen as (by the 21 of this 
book) in equall fegments are equall angles, then miuit τῆς 

angles ΑΓΒ andA F Beach of them-be equall to the - 
angle C E D, and therefore the fame angles AI Band A 
FB, alfo be equall one to another, whichis falfe, for the 
angle Al Bis greater then AF B (by the 16 Propofition of 

_ this book) wherefore equall fegments that ftandeth upon 
equall right lines are equall. - 


Pr gb, 3° Prop. 25. 
A fegment of aCirele being given,to deferibe 
the whole Circle, whereof tbe fegment is 
apart. aye 


Conftruction. 


.. Thefegmentofa 
_ Circle givenis A B 
& DE, drawn the 
fame fegment, two 
lines by adventure, 
asA Dand EB.di. 
vide each line into & 
two equall parts in - 
~ Cand I, and-from 
thenceupon the line 
ADandEB,draw | 
two perpendiculars,as C LandI L,whichall eut through 
᾿ one 
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one another inthe point L, therefore is the point L the 
center of the circle, whereof the fegment A D Bisa part. 


Demonftration. 


It is evident (by the third propofition of this Book) that 
the center of the circle muft come in both thofe perpendi- 
culars C Land I L, chatis, inthe commion interfection 
point L, which is alfo {ufficiently proved (4y the 9 propofi- 
tion of this Book. ) 


Theor. 23. Prop. 26. 
Equall angles in equall Circles doe fiand up- 


on equall parts of the circumference whe- 
ther the angles bein'the center or in the 
circumference of the Circle. 


-— Conftruction. 
Thefe ewo Circles are equall , and the angles oH 


ie . 
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and ZI F inthe Center, or the angles AB O and ZEF 

inthe Circumference are equall, therefore by either of 

thefe two reafons, are the parts of the Circumference, as 

AW OandZMF, whereuponthefe angles doe ftand 
equall. 


Demonftration. 


Forafmuch as the lines H Aand HO, are equall τὸ 1 
Zand IF, andthatthey do include equal] angles H and], 
thebafe A O isequall tothe bale Z F (4y the fourth of the 
firft book ) {eeing the angles B and E (by the 20 of thes book) 
are each the half of H and I, then are the {fegments equall 
(by the 10 Definition of ths) as AB O.andZ E F, and a- 
like in forme, and (by the-24 Propofition of this book ) sequal 
in quantity,and the reftor remaining fegments, or parts 
of the Circumference A W O and Z M F alfo equall. 


Theor. 24. Prop. 27. 

Inall Circles the angles which ftand upone- 
quall parts of the circumference are equall 
the one to the otber, whether thofe angles 
come at the center or in the circumference. 


Conftruction. 


Inthe former Circles the angles A B Oand Z E F doth 
ftand upon equall parts of the circumference , as upon 
A W.O and ZM F), therefore are thofe angles equall. 


_ Demonttration. 
This isevident by the former propofition: for f{eeing 
“fF ΠῚ chat 


eng, rn τὲ ee ae να 
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that the parrs of the circumference cannot be unequall , if 
the anglesbe equall , ic followech,, that the angles alfo 
cannot be equallif the parts of the circumference were un- 
equall whereupon they ftand, for otherwife might the part 
be equallrothe whole, which is contrary to the 9 com- 
mon fentence. 


Dheor'25:; Prop: 28... 
Inequall Circles equall right lines doe cut off 
equall parts of tbe circumference , the 
greateft part tothe greateft , and the leaf 
to the leaft. 
Conftruction, 


iW 


Pip, Salo 
WwW 


Thefetwo Circles are equall, asalforthe twolines Z A 
and O F, and therefore are the parts cut offequall, the 
partof the circumference A Καὶ Z,to the parr OM F, and 
the part A G Z equalltothe parrO W F. 

De- 


4 
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~ Demonttration. 

From the centers H and Iare drawn the lines AT, IZ, 
and FH, H O, making the two triangles A Z Ianc OFH, 
thefe two triangles are equall (dy the 8 of the 1 Book) and 
᾿ τῆς angle Tis equall τὸ theangle H, therefore, (dy the 26 
propofitionof this Book, ) the fegment or part of the cir- 
cumfetence A G Z isequall-to the fegment O W F, as 
alfothe parts remaining A Καὶ Z, andO MF, (éy the third 
_Common-fentence.) 


Theor.26. Prop. 29. 
Inequall Circles,are equall parts of the cir- 
cumference {ubtended with equall right 
lines. ASB 
~Conftruction. 

The circles in the former propofition are equall, asalfo 
the parts of the Circumference cut off, with the lines AZ 
and O F, thereforeate the lines AZ and OF, likewife 
equall. | 
Demonttration. 


Ifthe parts of the circumference AK Z and OME, 
betaken to be equall , the parts remayning AG 2 and 
OW F thall alfobe equall. Ad by the 27 of this Book,the 
angle I equallto the angleH, avd by the fourth of whe firjt 
Book, arethelines A Z and O F alfo equall. 


Ll 2 The- 
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Probl.4. Prop. 30. 


70 divide the part of a Circumfereice ofa 
Circle into equall parts. ) 
Conftruction. 


The part of thecircumfe- 
B | renceis A B C,from Cto A 
hy draw a right line,as A C, di- 
videA C into two equal parts 
in D,and from Ddtawaline 
perpendicular upon A.C, ἃς 
DB, this line DB doth di- 
: vide the part of the citéumfe- 
: “Ye, tence ABC into two equall 
D parts. 


Demontftration. 


Let there be drawn'the lines B A and Β. C, and for as 
muchas thelines Ὁ A and D B are equall to the lines DC 
and DB, it followeth (by the 4 of thé 1 Book ) becaufe they 
inclofe equall angles, that A Band B C’are equallsand (by 
thea 8 of this Book) thefeements AB & ΒΟ ate alfo equal. 


The- 
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Theor.27. Prop. 31. | 

Tn a Circle the angle which ftandeth upon the 
diameter ἄρ aright angle,but an angle tbat 
flandeth in-afegment that as σ᾽ eater then a 
balfe Circle, that angle is leffe tbena right 
angle: And an angle that flandeto ina 
fegment that ws le[s then a half Circle, that 
angle 1s greater then aright angle: ana the 
angle of the greater fegment ws alfo greater 
then aright angle, & the angle of the lef~ 

fer feoment, is leffer then aright angle. 

onfiruction. | 

Inthis Circle TAH 
B F, the center is C,and 
theangle in the πα! δ Cir- 
cleis AIB, thac anglel 
jsaright angle, and che 
angle thac ftandeth in ἃ 
‘fegmient that is ‘greater 4 
then a halfe Circle (as in ™ 
the fegmentl A HB the 


angles A and H) is leffer 
‘then’a right angle, and 


‘thelangle ΒΕ (which ftand- 
eth inthe fegment ΒῚ Ἐ. ee! 
_ being leffe then a halfe H 
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Circle) is greater thenaright angle, alfothe angle of the 
oreater fegment, namely, the angle that isinclofed with 
the right line I B,and the part of the Circle I A, is greates 
then aright rngle comprehended of right lines , but the 


angle B 1 F comprehended withthe right line1B and the 
part of the Circle 1 F, is leffe then a right angle. 


Demontftration. 


Firft, Wehavein this Theorem five parts to demon- 
{trate, and to the fameend we prolong the line AI toD, 
and draw the line C I, and forafmuch as the angles CI B 
and C B Tare equall,asalfo CI AandC AT, thenis the 
angle AI Bequall tothe two angles together [ AB and 
IB A (bythe 32 of ther Book) and thofe both are equall 
tothe outward angle BI D, it followeth, that BI A and 
BID areequall, and both right angles (by the 10 Definiti- 
on) andal{o (by the 13 of the 1 Book) wherefore the angle 
inthehalfe Circle is a right angle. a et 

Se- 
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Secondly, Forafmuchas the two anglesof the Trian- 
gle AI Bynamely, theangles LA Band 1B A, are lefle 
thentworight angles (bythe 17 of the r Book) and that 
theangle A | Bis a right angle, and ftandech on the halte 
‘Circle, therefore the angle 1 A B or 1H B is leffe thena 
right angle, and it flandech in the iegmentLA HB, which 
is greater then a halfe Circle. his 

Thirdly, Forafnuch asin the Circleis a figureof four 
fides, namely, 1A B F,and that theangles that are oppo- 
fite, are equall together, totwo rightangles , (bythe 22 of 
this Book) therefore, the angles 1A Band 1 ἘΞ Β together, 
are equall to two right angles, bat theangle I A Bis lefs 
then aright angle, wherefore the angle remayning,as FIB 
isgreater then a rightangle-, and ftandeth in the fegment 
1B F,whichisleffe then a half circle. 

Fourthly , Forafinuch as the anglecomprehended un- 
der the sight lines, 1 Band I D, isa tight angle, and that 
the angle comprehended under the right line BI, and the 
arch I By islefSthenthe fame. Therefore the angle com- 
prehended undera right line , and the arch of the circle 
that is lefs chen a halfCircle,is leffe then a right angle. For 
the part is lefs then thewhoale, by the 9 common fentence. 

Fiftly and laftly,Forafmuchas theangle comprehended 
under the right lines TAand IB, isa right angle , there- 
forethe angie tharis included under the right line 1B, and 
thecircumterence TA is greater then the fame right line 
angle BI A which is aright angle, for the whole is greater 
then his part (0) “96 9 common fentence., ) ee 


The- 
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Theor. 28. Prop. 32. 

I faright line touch a Circle , and fromthe 
touch point be drawna right line cutting 
the Circle tbrongh, the angles wbich that 
line and the touch line doe make in the 
touch point are equall to the angles which 
can be made in tbe fegments of the Circle, 
each in bis alternate fegment. 


Conftruction, 


D The right line AB 
= doth touch the Circlein 
the point C , and from 
the point C isdrawn a 
_\ ight line C E, which 
“-\p doth cutthe Circle into 
two SegmentsE FC δὲ 
EDH CG, making atthe 
touch point C , the an- 
sles BC EandA CE, 
then isthe angle BCE 
equall tothe angle chat 
B can be made in the alter- 
nate fegment, that is, in 
the fegment E DH C, andthe angle E C Aisequallto 
the angle that can be fet inthe fegment E F C,being made 
τὸ ftand upon the faid C E and the arch of the fegment. 


De- 
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, Demonftration. 

“Tet there be drawn the Diameter C D, and alfo the 
lines DE and DF, forafmuch then as the angle CE Ὁ 
isa right angle, and equall to EDC and E C Ὁ toge- 
ther , and alfo thac BCD is a right angle , therefore 
is B C Ὁ cquall to both theangles E C Ὁ and C D Eto- 
ecther, if then we take away the angle EC D common 
τὸ both, the angle remaining EC B is equall to CDE 
the angle remaining, which angle C D Eis alfo equall to 
the angle chatcan ftandin the fegment C H D E (that is) 
to the angle C HE (or any other angle, that can ftand 
upon the line C E,and in thefegment CHDE.) 

Secondly, Forafmuch as in the Circle is a figure of 
four fides or angles, as che figure C HE F, the angles op- 
pofite are equall co two rightangles ( by the 22, Propofition 
of this book ) as the angles CHE and C FE, and the an- 
gles EC-Band E C Aarealfo equall to two right angles 
(by the 13 of the firft book ) theretore the angles Ε C B and 
EC Aare equall to the angles C Ὁ E and C F E,where- 
by itisproved, that theangle C DE or CHE is equall 
to theangle E C Β; and the angle remaining E C A, ise¢- 
quall to the angle remaining EF C, which ftandeth in the 
alcernate fegment. 


TODS, POD. 33. 

Upon arightline given,todefcribe afegment 
of aCircle, which {hall contein an angle, 
equall toa givenright line angle. 

τς Conftruaion. 


The givenrightlincis the line G E, and the angle given 
Min | 15 
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isthe angle E 
sia _.. .. F K,uponthe 
_ lin¢G E, and 
 frontthepoint 

E Spee an 
_ angle equal to 

he alten an- 

gleE FK( 

the 23 of the 

fir # book ) that 
_ 1s the angle G 
-EB,and upon 
. . theline BE 

: - ‘pa from thepoint 
z E draw a line 
perpendicular,as E Li, and divide GE intwoequal parts, 
the midftisH, and from the point H, draw a line perpen- 
dicular to EK G,as H C, which doth cut the line EL in 
the point C, from thence, as from a Center, defcribea 
Circle, whofe half diameteris C E, then is the fegment 
EG LN, included with the lineE G, therein. can ftand 
the angle EF Κ, 


Demonttration, - 


Let there be drawn the line C G, forafinuch as the e- 
quall nght anglesC HG andC HE, have the lines H G 
and H E equall, and ΕΣ C common to both, then is C G 
equallto CE (by the fourth of the firjt book) therefore is 
the line C G,in the Circle: fecing thenthat (ὅγε τό of 
this book ) the line E B doth touch the Circle in E,and thac 
che angle G E B is equall to the given angle EF K, it is 
then manifelt (oy the former Propofition) that the mee 

whi 


tin tnt 
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which can ftandin the fegment EG LN (fubtended with 
the lineE Gyisequall to the givenangle EF K. 

~ Probl. 6... Prop. 34. 
From a given Circle to cut off a fegment 
which {ball contern an angle, equall toa 


given angle. 

~ Ler the given Circle be the former figure E G L N,and 

the sight line angle given isthe angle E F K, firft draw to 
the Circle a touch line (dy the 17 of this book) as BEF, 
and from the touch point E draw a line through the Cir- 
cle, making an angle equall to the given angle, fer from 
the point E towards B ( bythe 23 of the firft book) which 
pak is B EG, then doth the line Ε Gcut offa fegment, 
as EN LG,in which may ftand an angle equal to the given 
angle E FE K,as the angle E N G, or EGN. 

he Demonttration hereof is evident by the former 

Propofition. 
Theor. 29. Prop. 35. 

If ina Circle rworight lines do cut through 
the one the otber the right angled Paral- 
lelogram comprehended under the parts 
of the one line, 1 equall to the right an- 
gled Parallelogram comprebended under 
the parts of the otber line. 


Conftruction. 


{ havehere fer fundty figures,thereby to thew four fur- 
Mm 2 dry 
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K dry cafes in this Pro. 
pofition. Thefirf, 

If both the lines be 
diameters of theCircle 
then do they cut one 
another through in 

G two equall parts, as L 
G and K O, which 
doth happen in the 
Center C. 

It is then evident, 
that the right angle fi- 
sures made of fuck 

parts being equall, are equall {quares, ait 
Secondly, if one line being drawn through the Cen- 

ter, and is a diameter (as inthe following figure K O doth 
divide the line E D in two equall parts) chen is the right 
angle figure comprehended under the parts of the one,as 

K Fand F O equallto thatof D F and F E, that is, co the 

{quare of EF. 


O 


Demontftration. 


By the third Propofition of this book, the diameter ΚΟ 
doth cut through the line D'E right angled in F, and (dy 
the s of the fecond book) the right angle Parallelogram in- 
clofed with Καὶ Fand F O, with the fquare of C F toge- 
ther, is equall co the fquareof Ὁ Ὁ or C E, which is alfo . 
equall ro thetwo {quares ΕΟ Fand F EF, if we then take 
from both the fquare of C F, whichis commonto both, 
there fhall remain the right angle figure comprehended of 
K F and F O, equal tothe fquare of F E,whichis equal to 
the right angle figure , or rather the {quare of the equal 
parts D Fand F sf Thirdly, 
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Thirdly, if the one be- 
_inga diameter (as in the 
following figure) ΑΝ 

doth cut throughanother 
line as V B in unequall 
parts, asin this third fi- Κὶ τ 
gure in E,then let there 
be drawn the line CV, 
and another line perpen- 
dicular to V BasC E(by 
the third of this book) 
which doth divide V Binto two equall paris in F, then is 
(by the aforefaid 5 Propofition) the right angle figureinclu- 
ded of A EandE N withthe fquare of E C, equall to 
the fquare of C N or C V, and theright angle figure in- 
᾿ cluded with V Eand E Bwith the {quare of E F are to- 
gether equall to τῆς {quareof V F, which together with 


the fquare of C Fis equallcothe aforefaid fquareof C V , 
and thetwo {quares of E 
F and C F, that is, the 
{quareof C E being ta- 
ken from both, there fhal 
remain the two right an- 
gle figures comprehen- 
ded of AE andEN, pee 
and of VE and EB equall \ = 
the one tothe other. 
And fourthly, in this 
fourth figure, the linesR | 
M and W F do cutone another through, tn the poiar I 
- and neither of bothisa diameter of the Circle, therefore 
Jet there be drawn from the center C, thefe lines C W, 


C Mand CI) and two perpendici irs CV and CN, they 
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ἀντ divide the two lines R 
Mand W F in two e- 
quall parts, in Vand Ν: 
now in the third diffe- 
rence is fhewed that the 
right angle figure that is 
comprehended οὐ R J 
and MI with the two 
{quares of V landV C, 
that is, with the fquare 
of C I, are equall to the 
iquareof C MorC w, 
and thatthe right angle 
figure comprehended of WI and I Ἐς with the two fquares 
of Nand Ν C, tharis with the {quare of the aforefaid 
CI, are alfo together equall to the {quare of CW, from 
each of them being taken away the {quare of CI, which 
isCommon to them both, there {ball remain the right an- 


gle figures comprehended underR Tand ] M, and of WI 
and I F equall che one to the other 


Theor. 30. Prop. 36. 

If without the circumference of a Circle, 
be taken apoint, by adventure, and from 
tbat point be drawn two right lines to 
tbe Circle , fothat the one of them do cut 
the Circle , and the other doth touch the 
fame Circle: the right angled Parallelo- 
gram which ἦν made of the whole right 

line 


Euclides Elements. = 181 

line which doth cut the Circle, and of that 

part of the fame line which lieth between 
the point and the utter circumference of 
the Circle , is equall tothe (quare that 1 

made of tbe line that toucbeth the Circle. 


Conftruction. 


Withour this Circle, the point taken is P, the line cut- 
ting through the Circle isP H ,and the touch lineisP B: 
but we have drawn another line through the Circles cen- 
rer,asP Q, thereby to fhew two fundry differences. 

Now by this propoficion is the right angled Parallelo- 
ram which is made of P Qand P G, equallto the iquare 
of P.B. 


Demonftration. 


ες Forafmuchas (bythe 6 of the 2 Book) the right angled 
Parallelogram comprehended of P Q_and PG, with the 
τ {quare 
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{quare of C G is equall to the {quare of P C, and that ( by 
the 18 of this book) theangle P B C is a right angle, and 
therefore (by the 47 of the firft book) the two {quares of 
ΒΡ and B Care together equall co the fquare of PC. Ic 
followeth that if from both be taken away the common 
{quareC G or Β C, thatthe right angle figure, made of 
P R and P G is equall to the {quare of P B. 

Secondly , if the line that cutteth through the Circle, 
do not pafie through the center , as the line PH, yer is 


the right angle figure which is made of P Hand ΡῈ equal 
tothe {quare of the touch line P B. | 


Demontftration. 


By the aforeuamed 6 Propofition of the 2 book is the 
right angle figure made of P H and P F wich the fquare of 
F Tequallto the {quare of P I: to both of thefe, adde the 
fquare of CI, thenistheright angle figure made of P FE 
and P H, with the two fquares of F Land I C,that is with 
the fquare of C F or CB together,equall to to the fquare 
of PC: it followeth, that the two {quares of P B and 
P Ctogether are equall to the right angle. figure made 
of P Hand P F with the fquareofC F or CB, therefore 
the {quare of B C being common to both taken away, 
there fhall then remain the rightangle figure of PH and’ 
and P F equall cothe {quare of the touch line P B. 


Theor. 31. Frop. 37. 

If without aCircle,a point be taken by ad-. 
venture, and from that point be drawn to 
tbe Circle two right lines, of which the 
αν: one 


«ὡς. ὦ. rn 
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one doth cut the Cicle, and the otber doth 
fallupon the Circle, and that in fuch fort, 
that the right angle figure or Parallelo- 
gram,which ἐς contained under the whole 
line, which cutteth the Circle, and that 
part of the fame line that is between the 
point and the utter Circumfeernce of the 
Circle, is equall tothe {quare of the line 
felling upon the Circle , then that line 

- which fo falleth upon tbe circle fball touch 


thecircle. - 
Scape Conftruction. 
~~ ‘The point without the Circle is M, the line which doth 


cut through the Circle isK M, and theline that doth fall 


upon the Circle is ΜΗ, the {quare of the line ΜῊ [15 e- 
: Na | quall 


, Ὡς Ἢ abe es a 
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equal ro the right angle. Parallelogram conteined under 
the whole line M K,and the part M I, therefore the line 
ΜῊ doth touch the Gircle. ayy 


Demonftration. 


Let there be drawn from thecenter C, thefe lines C M — 
and CH, and (by the 17 Propofition of this third book) 
draw from the point M, the lineML, which. thall couch 
the Circle inthe point L,and from L draw alinetoC, as 
C L,and forafinuch as the right angle Parallelogram, con- 
tained under M K and‘M I is equall tothefquare of M L: 
it followeth, that M Hand M L are equall, and becaufe © 
thetwo fides H M andH C areequall to the fides LM 
and L C,and thebafe M C common to them both, the 
angleM B Cis equall τὸ τῆς angle MLC (by the eight 
of the firft boook) and the angle ML Cis a right angle,and 
theline M L doth fall upon the uttermoft of the diametes 
(by the 6 and 18 Propofition of thw book) therefore is the 
angle ΜῊ Ὁ alfoa right angle,and the line ΜῊ doth fall 
upon theuttermoft point of the diameter, and doth touch 
the Circle in H. | 


The end of thetbird Book, 
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OE IR cate ner ; 
His Book treateth 
of the Infcription 
and Circumi{crip- 
tion of rectline 
Figures, how one 
right lined Figure © 
may be πάρος, 
within another, & 
how one right lined Figure may be cir- 
n2 cumf{cribed ᾿ 


~ 


by 
IES 
iiss = 


cum{cribed about another, for all right- 
lined Figures cannot be fo infcribed or 
circum{cribedwithin or about the other, 
Alfo it teacheth how a Triangle , a 
Square, or other Figure may be infcribed 
within a Circle, and alfo how they may 
be circumferibed, and how a Circle may 
be infcribed within them,and becaufe the 
manner of intreaty in this Book, is di- 
vers from that of the former, he ufeth in 
this other terms, the Deftwitions , of — 
which inorder follow. 


DE. 
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IZIOZW 
roy Ob) GY “2.3 


DEFINITIONS. 


Ἵ ὍΛΟΣ εὑ πιο. figure is faid to be tufcre: 
ors bedina Keéiline figure, mben e- 
sere very one of the angles of the in- 
feribed figure toncheth every one of the fides 
of the figure wherein it ws infcribed, 


As the Triangle AB C is inferi- Τ 
bed ἴῃ the Triangle DEF, becaufe 
thac every angle of the inferibed tri- | 
angle roucheth every fide of thetri- A \ B 
angle in which it isin{cribed , name- 
ly,the angle A toncheth the fide ED, 
the angle Broucheth the fide DF, & Ἐ Ὁ Ἐ 
the angle C toucheth the fide E FP. 


2 A Reétline figure is faid to be circum- 
foribed about a Reétline figure when every 
one of the fides of the figure circum{cribea 
soucbeth every one of the angles of tbe figure 
about which it is circumcribed. Ὁ 


Asthe Triangle ED F iscircum{cribed abont the Tri- 
angle AB C,becaufe the three fides of the Triangle EDF 
do touch the three Angles of the Triangle ABC. 


> ag 
Dé sf τ A. 


3 4 
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ee 3 A rettline Figure is 
ΓΝ \\ faidtobe inferibed in aCir- 
/ \ 


| cle, wher every one of the 


vale ' angles of thein{cribed figure 
touch the circumference of 
the Circle. | 

4 A Circle is faid to be circum{cribed a- 


bout a rettline figure , when the circumfe- 
rence of the Circle toucbeth every one of the 
angles of the figure about which it is circum- 


fertbed, 


5 A Circle ts faid tobe 
infcribed in a rettline figure 
when the circumference of 
the Circle toucheth every one 

of the fides of the figure within which it ἦ 
infcribed, 
6 Areétline figure is faid tobe circum- 


feribed about a Circle, when every one of the 
| fides 


sn = Lae it 
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fides of the figure circum{cribed toucheth the 


circumference of tbe Circle. 


7 Arightlines faidto -.--- 
be co aptedor applyed in S gt 
a Circle , when the ex- Γ΄ 
treams or ends thereof fall \ ~~ 
"ΜᾺ the circumference of ᾿-- 
the Circle. 


BV. 
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EUCLIDES 
__ ELEMENTS. 


"Probl Ι. Prop. 1. 


In a given Circle, to apply a right line, e- 
quall to aright ΤΩΝ given,which doth not 
exceed the diameter of tbe Circle. 


Conftruction. 


The given Circle 
is FG CB, the ue 
line given is Ὁ E 
draw from one point 
of the Circumference 
B as from C,a diameter 
of the Circles, as C F, 
and from the point C 
(by the fecond of the 
firft book) cut offa line 
with your compaffes, 
equallto Ὁ E,as C A, 

σ then fet one ἴοοι of 

D -E your Copaffes in C,& 
with the other foor 

draw the Arch AB, cutting the Circumference in the 


point 
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point B, from thence draw.a right line to C, that line C 
B is inthe Circle, and alfo equall to the given line DE. 


Demonttration. 


Forafmnuch as A C is equall.tco DE, and alfo (by the 
Circles Definition) equall to,C B, then is that line C B ¢- 
quall to the given line Ὁ E, this is manifeft by the work 
it felf; For C B is taken equallto D E. 


Another way. 


Take with your Compaffes the length of the line D 
E,and with that diftance make two points in the Circum- 
ference of the Circle, as the points C and B, and draw 
the right line C B, then is that line C B equall to the 
given line Ὁ E. ‘%\ 


z 


eT SRO 


Probl. 2. Prop. 2. 


Ina givenCircle, to.defcribe 4 Triangle e- 
_ quiangled toa given I riangle. 


Conftruction. 


. ‘The Circle given is EG H, the Triangle given is AB 
C, draw firftarightline which doth touch the Circle (47 
the 17 of the third book) as DEF, and from the point 
E upon the line D-F, make an angle equall to the angle 
A, ofthe given Triangle A B C(dy the 23 of the fir {t book ) 
as theangle E F H,, and from the fame point Ε uppnthe 
other fideof theangle FE H draw the line through the 
circle making an angle equallto theangle B,as HE G, and 

Oo - draw 
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draw the line EG; And laftly, draw the line GH. Then 
is the triangle EGH, equiangled co the given triangle 
ABC. 


A B 


-Demonftration. 


For as much’as 41 the threeangles of any eriangle, are 
equall to two right angles ( by the 32 of the 1 Booke) 
and that the angle E G Hf isequalltotheangle FE H.. 
(by the 32 ofthe 3 Book) Tharis, equall to the angfe A 
and the angle G EH, by theworking isequallto B. Ie 
followeth that the angle G HE, and theangle C are alfo 
equall, and that the Triangle within the Circle is like for- 
med τὸ the Triangle. 


Pro- 
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Probl. 32 Prop. 3. 
About aCircle given, todefcribe a Triangle 
equiangled to aT riangle given. 
Conftrudtion. 
The Circle given is ΜῈ F,and the Triangle given is 
O KI, extend the line O I on borh ends, making two out- 
ward angles HO K and N1K, then make an angle in the 


center ofche Circle, (by the 23 of the firft book) equall to 
outwardangle HO K, astheangle EG M,and make alfo 


A VE Cc 
MG Finthe Genter equall to τῆς outward N IK, and 
from thelethree points EM F, draw three fines touching 
τῆς Circle, which fhall come rightangled upon E G,FG 
and M G (by the.x8 of the third book ) and thefe lines fhall 
cur oneanother iathepoints A B C,making fo the Trian- 
οἷς A B.C, which hath angles equall to the given angles 
O K. | 


KI. 
Oo2 | Demon- 
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Forafimuch’ as the four angle figure A BG M.manbe 
infctibed ina Cirdle,as may be: underftood ὰ y ’ δ 3 \ ‘if 
the third book) feeing that the angles Σ ΝΣ ΡΝ HEM 
are right angles, the angles cppofite,as E Pas a 
are together equall ro two right angles οἷ O owee 3! at 
the angle AA isequallro [Ὁ Καὶ, being witn the τάς aN 
gleH O L(equallto EG M) equall to two right ang iS 
( by the r30f the firft book) in like manner ae may e 
thewed that the otherangles areone equall to the Ot ch 
(tha is) K TO equall to Ὁ, and therefore is OTK equa 
8 Ὁ hai 


Probl. 4. Prop. 4. 
In aT riangle given, to defcribe a Circle. 
Conftruction. | 
The Triangle gi- 


venis EB Ὁ. divide 
two of the angles 
in two equall parts, 
as the angles Band 
D (bythe 9 of the 1 
book) with the lines 
and DC, which 
thal] concurre in C, 
from thencedraw a 
| 0 pppoe: line voc eee 
uponthe fide, as upon BD, or any of the other ἐόν οὶ 
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which isthe line AC; and thisline A C is the half dia- 
meter of the: Circle, which can be infcribed. within the 
‘Triangle, and Cs the center thereof, which! Cirele. fhall 
~ touchtheotherfides of che Triangle E Band ED in the 
points N and K. | 


‘Demontftration. 


Ὁ Let there be drawn'out of the center. C, thefe perpen- 
dicular lines, C:A,-C’'N and CK, which being equall, 
then is C the center of the circle, which can ftand in the 
Triangle, and touch all the fides (which is to be, under- 
ftood by the 9 of the third book ) foraf{much thenas the an- 
gles C BN andC B Aare eqnall,asalfo C NB and C 
AB, which are both right angles, it followeth (by the 32 
of the firft book) that the angles B.C Nand B C Aareal- 
fo equall, andtherefore is CN equall to CA (bythe 26 
of the firft book) andfois A Cand C.K found to be equal 
- alfo, wherefore the three perpendiculars are the one equal 
to the othe1, and C the center of the Circle. 


Probl. 5. Prop.’5. 
About aT riangle given.to deferibe a Circle. 
A. 


ConftruGion, 


Thegiven Triangle GA» ., 
H divide two fides as AG / 


} 


and AH intwo equall parts \ ye 
G 


in L and 1, and from thefe 
points draw two perpendi- 
cular-linesiinthe Triangle as 
LCand I Ccutting through 

one 


I a iS » 
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one another in C, which is thecenter of the Circle, which 
{hail go about the Triangle, wherefore {et one foor of 
the Compaffes in C, and with other foot deferibe the 
Circle, with the diftance A Cor C G, and it will jutt in- 
compafle τῆς Triangle A H G. 

Demonttration. 

Let there be drawa thelines C G,C A and CH, we 
muft prove thac thefe three lines be equall, if each of chem 
be the half diameter of the Circle, which being fo, then 
is C the center of the Circle that will go about the T:i- 
angle G AH (by the 9 of the third book) forafmuch as the 
linesG Land L C are equall τὸ A Laud LC, and that 
the anglesin Lare equall: it followeth that C G and Ὁ 
A are equall (by the 4 of the firft) and bythe fame reafon 
fhallbe proved, that A C and C H are alfo equall, and 
ἘΡΑΣΤΩ͂Ν all three are equall, and eachofthem τῆς ΠΑ of 
the diameter of the Circle, and that Cis thecenter of the 
fame circle, wherefore (by the 47 of the firft book) as alfo 
in divers other manners may be demontftrated, 


Probl. 6. Prop. 6. 
70 defcribe a Square within agivenCirele. 
Conttruction, 


Draw through the circle two.diameters, which fhall cue 
through one another in the center, wich wight angles, as 
AcCandB D, and let the lines AB, BC,.C D,and DA 
be drawn, and thenis she fquare made as was required. 


De- 
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Demonttration. 


Forafinuch asthe dia- 
meters AC and BD doth 
cut one another in right 
angles, andalfo in equall 
parts, then the four fides 
are equall (by she fourth of 
the firft book) and (by the AK 
31 of the third book) are 
the angles A B and CD 
alfo right angles, therfore 
is the four angle figure A 
BC Da {quare. RS 


Probl. 7. Prop. 7. 
About aCircle given, todefcribe a Square. 
Conftrucaion, 


Draw through the R 
circle rwo diameters; as. 
MN and ΩΡ, which 
fhalk cut one another 
throughin right angles : 
inthe center C, & from ΑΗ ΤῊΝ Pe ee eee σν Ν 
the urcermoft points Μ' | 
N drawlines parallel το. 
Q Ritskex is perpendi- 
cucn. NM) as RV Tae | 
at 7 ‘alfo. two. V p Tt 
° more Sin 


Ὁ 
Se eo Ὁ - 
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mare,by the poiuts Q P parallel to ΜΝ, as R Sand T vy, 
thefe four lines curchrough’one. another in the points R 


STV,then is the fquare V RST defcribed about the 
Circle, ere 


Demonftration. 


Forafmuch as the anglesin M QN P are right angles 

(by the 29 of the firft book) and that it followeth(by the 74 
of the fame book) that the angles R'S'T V are alfo right 
angles, and that the lines R Sand T V are equalltoM N; 
it followeth, that(R Vand S T being equalltoQ. P, chat 
is equall to M N) the four fides ‘are equall, and that'the 


fourangledfigure V R 5.Τ isa‘ fquare’ circumfcribed a 
bout a circle. he 


Probl. 8 Prop. 8 


Ina given Square, to infcribe «Ογείο. 


Conftruction. 


Thefquare given is 

R, ne SRSTV, divide the 

͵ four fides,each into two 

equall parts, and’ draw 

thelincesQ’P and MN 

| cutting one another: in 

Mt. Seer σε κε κου κυ δον Ban soe σιν, Ν C, which is the center 

of the circle} whichcan 

be infcribed in the faid 

{quare,and C MwQ‘, 
: C Nand © Bparesa¢ 

" of themhe* AS? 

- εν Τ ofvheait 1a 


an 


in the faid {quare. 
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Demonftration. 

Forafmuchas (by the 34 of the fir? book) QP is equall 
and parallel toR V or 5 T,and M N isalfo equall and pa- 
rallel to VT or RS,the right line angles M Q.& NP, are 
then alfo right angles, and C M,C°Q,C Nand C Pate 
by the afore{atd Proposition ) equal, if then the Circle be 
defcribed about the center, fo that it touch the one fide 
of the fame {quare, the fame fhall touch all the four fides, 
like asis tobeunderftood by the definition of the Circle. 


το OY Probl. g. Prop.9. 
About afquare given, to de(cribe a Circle, 
Conftruion. 


Ρ' The fquare givenis 
= ABCD, draw through 
the {quare the diameters 
or diagonall lines AB 
and CD) which ‘thall 
\ . cut throughone another 
--- [Ὁ inthe point I, which is 
the center of the circle, 
andI A, 6,18, and 
I D,.are each of them a 
half diameter of the cir- 
WN cle, which may be de- 
ἊΣ αὐ {cribed about the fame 
{quare, asiby thesixt Proposition of * his book) may plainlybe 
feen. | Bea 


Ρ.. Demon- 


,- πάρος ae oe “ : 
: ΤΣ. τὰ ae Apa LA. ΕΘ ἐὰν aa en a . Pr ran 
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Demontftration. 


Forafmuch as (by the 9 and 19. Propositions of the firft 
book) the anglesand the diagonals are divided into two 
equall parts, then is I the center of the circle (by the 9 of 
the thtrd book ) whichis alfo manifeft, feeing that the dia- 
gonals of the {quares is alfo the diameter of the circle, (by 
the 31 of the third book. ) 


Probl. 5. Prop. 10. | 


1 omake aT riangle of two equall fides, cal- 
led Ifofceles, which {hall bave eitber, or 
each angle at the bafe, double tothe other 


angle. 
Conftrudion. 


Take a line at a plea- 
fure,as the line CM di- 
vide the fame, (6y the rr 
Proposition of the fecond 

“., book) in ewo parts, fo that 
᾿ς theright angle figure con- 
 teined under the whole 
iline C M, and the part 
:M Ibe equal to the fquare 
:of the other pare 1C, 


2 
«9090 ΄ 
.9Ὁ Fee, >, 


6 
s* 


ose OFF CC eg, 
- [1 
®e 
4 


| thendefcribea circle from 
~ | οὐ thecenter C, whofe half 
Ὑ, | oy" diameter is MC, which 
toy. at is the circle MQ.N, in 


*e0, o® 
22 nsaqnp? οἴ the 


κ΄ χαφονσστο τ 


a in 
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the fame circle apply a line (dy she firft of the third book)” 
equall το theline 1 C whichis K M, and draw the lines 
K Land KC, then have youtwo Triangles as CM K, 
and K I Mach of them having the angles at the bafe, as _ 
CM K and CK M each double to the other angle,name- 
ly, to the angle M C.K, and the angles Κα [Mand K Mf, 
alfo cach doubleto IK M. 


Demonftration. 

Defcribe a Circleaboutthe Triangle CI K (dy thes 
of this book) as CLK Q, forafmuch as the fquare of M 
K is equall to the right angle figure conteined under M C 
and M Jit followeth (4y the 37 of the third book) that the 
line M Kdoetouch the Circle CI K QinK, feeing then 
thatthe line K I doe cut thecircle , then arethe angles of 
thetouch line M K,as theangle M KI equall co K CI 
(by the 37 of the third book) it then we adde to both the 
common angle I K C,then are the two anglesM KI and 
1K C (which together doe make the angle MK C c- 
quall to thetwoangles IC Kand IK C, which (dy the 
32 of the firft book) are alfo equallto KIM, and KM C 
ἰς equalltoM KC, and therefore alfo equall toK IM, 
it followeth (bythe fixt of the fir/t book ) that IK is equall 
co MK,andM K is equall to I C, therefore is the angle 
IK Cequallto 1 C K, andthe angles MK C,KMC, 
and K M I, each doubleto theangles IC K angles IC 
KandI ΚΜ, andthetwo Triangles CM K and KIM 
are thade according to the intent of this Propofition. 


Probl.ir. Prop. τι. 
Ina Circle given, todefcribe a pentagon fi- 
gure, or an equilaterall and equiangled 


five angle, Ῥρ2 Con- 


- ahem ἢ αν a ΕΊΤΕ sgt 
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Conftruction. , 

The Circle givenis A B 
CD E,make firtt a Triangle 
inform, according to the con- 
tents of the former Propofition 
which Triangle is CH K, 
and defcribe fuch a Tri. 

angle in a Circle (by the fe- 
cond of this book) which is 
the Triangle AC E , of 
which divide the two angles 
atthe bafe, each.in two e- 
quall parts (y the 0 of the 
first. book) with the lines A 
D and E B , thefe lines doe 
cut theCircumference in the 


points D and B, and.draw : 
| \ - thelines AB, BC,CD. D 
G K Eand E A, and then is the 
equilaterall and equiangled five angle made, . 
το Ποῖ deMonitrationy δ᾽ ον τυξου 


Foralmuch as τῆς angles A EB, BE C,CAD, DA 
Eand EC Aare alkequall one to another, then’are the 
patts of che circumference alfo equall (by the 26 of thethird 
bok) as the parts A B,B C,CD,DE and E A, and (by 
the 29 of the third } the lines which doe fubrend equall 
angles havealfo equall parts of the Circumference, (which 


lines are the fides of the Pentagon) and( by the 21 of the 


to another, and each of thofe angles, of the faid five angle, 
Or Pentagon, equall to three {uch 


the fame equiangled. Ant- 
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Anotber way. | 


Draw from a point in the circumference,as from C two 
lines by adventure, making an angle at the circumference, — 
equallto theangle H, of the triangle GH C, asthe lines 
- CDand C E,which lines touch the Circumference in the 
points Dand BE... Then is the arch D Ea fifth part of the 
Circumference by the former Demonttration,then divide 
the whole eixcumference into 5 {uch parts, and from thofe 
points draw linesas AB,BG, C Ὁ. D Eand EA, and the 
5 angle finifhed. 

The Circumference may alfo be divided into 5 equall 
parts, by making the angles in the centre, equall to the an- 
eles Gor Kof thetiangle GH Κι. which by the former 
Demonftration, (with the help of the 20 Propofition of the. 
2 book) may be wel underftood. 


‘ Probl. 12... Prop. 12. 

About a given Circle , to defcribe an Equi- 
lateral, and equiangled Pentagon or five 
angle figure. | 

Conftruction. 


Within this given Circle, defcribe firt (by the former 
Propofition} a Pentagon or 5 angle,as A BC DE, and from 
the points where the angles doe touch the Circle , draw’ 
lines tothe centre 1, which are half Diameters of the Cir-. 
cle,and from the fame points draw other lines, which fhal 
come right angled upon thofe half Diameters, thofe lines 
[Ὁ drawn fhal cut one another through in the points HK 
and L MN. Thenis that five angle HK and LM N, e- 
quilacerall, & equiangled,defcribed about the given circle, 

De- 
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Demontftration. 

Forafmuch as the angles at the touching of the Circle, 
at the fides of the circumf{cribed Pentagon, are right an- 
gles thefe four angle figures, aa I EHA,IAKBIBLC, 
ICMB, &IDN E,each of them may be in{Cribed in 
a Circle,as can be underftood (by the 31 of she 3 Book) fec- 
ing that the angles at the centre I,areall equall (bythe ¢ of 
the 1 Book) then are the angles HK L ΜΝ (which are 
the angles ofthe 5 angle alfo equal(by the 3 2 of the 3 Book) 


K 


Secondly, fecing that the infcribed Pentagon, are divided 
by the half diameters, in fuch five Ifofceles triangles, 
which have cheir angles at the bafe, (that is) ac the fides 
ofthe fame pentagon, allequall (bythe 5 of the firft book) 
theangles of the other fides of the fame pentagon, (that 
is the fides remaining of the right angle)are alfo one equal 


toanother (by the third common fentence) therefore (by the 
Sixt 


" κοτε τος εἰν ieee πε τ ν το 
----- .. : — 
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fixt of the firft book) are the lines AK,|KB,BL,LC, C 
M,MD,DN,NE,EH and HA alfo equall, as alfo 
the fides ofthe circumfcribed pentagon HK L and MN, 
each alfo in length equallto two of the other lines. 


Probl.13. Prop. 13. 
Anequilaterall and equiangled pentagon fi. 


gure being given.to infcribe init a Circle. 


Conftruction. 


The given equilace- 
τα and equiangled 
pentagonis ABCD 
E, divide the two an- 
glesas C and Ὁ into B 
two equall parts( by the 
9 of the firft book) with 
the lines CI and Ὁ 1. 
thefe cur one another 
in the point I, from J, 
draw a line perpendi- 
cularto one of thefides Αἱ : 
as to B C in the pointe ᾿ lu 
G, and draw the line G I, then is I the center,and IG the 
half diameter of the Circle, which can be infcribed in the 
pentagon, therefore take the diftance | G,and from the 
center I, defcribe acircle, which fhall couch all the fides 
of the pentagon in the points GH K LF. 


Demonftration. 
The lines which dividerh the angles in two parts fou 
paffe 
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pafle through thecenter of the circle. )by the 4 of this book ) 
and (bythe 9. of the third book ) thofe lines which paffe 
through the center, doe cut one another in the center, 
therefore is that point of the crofling, the center ofthe cir- 
cle,and the perpendicular ΕΟ the half diameter of the cir- 
cle, which may be underftood (6y the 18 Propofition of the 
third book) which otherwife may alfo be thus proved. Let 
there be drawn from the point I, lines to all the angles of 
the pentagon, and alfo perpendiculars to all the fides. 

Firft,by the equall dividing of the angles I C B, I CD 
andIC E, are they all.equall, and by the 6 propofition of 
the fir ft book) isI Cand D equall, therefore forafmuch as 
the lines C Band C Date equall, thenare the three fides 
ofthe Triangles CI Band CI Ὁ. thatis1 Band I Dalfo 
equall (dy the 4. of the fir ft book) and fo is I Bequall to 1D 
orl C, and by thefeand fuch like reafons is found thar all 
the lines from Ito theangles ofthe pentagon, are equall, 
and making upon the fides of the pentagon Ifofceles tri- 
angles, and thereforeall the perpendicular lines of che fame 
triangles (being half diameters of the Circle) muft be e- 
quall, like as may be underftood by the aforefaid 4. propofi- 
tion of the firft book, wherefore it is manifeft , that the cir- 
cle doth touchall the fides of the pentagon. 


Ὁ 


Probl. 14. Prop. 24. 
About a pentagon or figure of five angles 
given, being equilateral and equiangled, 
to de(cribe a Circle, να 38 


Conftrudation. 
Inthis pentagon ABGQW (bythe former Propafition) 
| es, 
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isthe center found, as 
C, from thence lines 
drawn to the angles of © 
thefiveangle,thefe lines B 
are half diaineters of 
the circle, which will 
circum{cribe the circle 
about the fame penta- 
gon. 


ο΄ _Demonftration. 


In the former propofition, it is proved, that the lines 
drawn from thecenter to the angles of the equall fides, 
and equall angled five angle,asC A,C B, CG, CQ, 
and C W are all equall,and therefore is C the center of 
che circle, which ¢an circumfcribe the faid pentagon, and 
the faid linesare half diameters (by the 9 propofitéon of the 
third book.) 


Porbl. 15... Prop. 15. 
Ina Circle given, to defcribe a Hexagon, or 
a figure equilateral. and equiangled of 
fix angles. 


Conttruction. 


The circle given is A BC DE F,thecenter is I, and. 
the diameter is A D, firft draw from the poine Aan arch 
ofa Circle equall tothe former circle, which fhall paffe 
through the center 1, and cutting the Circumference ia 
the points Band F, and from thofe points draw right 

Qq lines 


ged” eae 
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, dines through. the 
oo center tothe cif 
4 -cUmference, as-the 
right lines: B Eand 

F Cyand:then draw 
"τῆς lines A'B,B 6, 
oF A., then: is, the 
Hexagon of fix an- 


gle ABC DEF 

Put YZ andcribed in the cir- 
a ΓΙ ΓΤ. 11 oh “cle. 
Demonftration.: » 


It isevideut (by the Circles definition) that the two, Τ yj- 
angles ABT and-AF Tare equal! fided, and equall an- 
gled, fecing that (dy the 15 propofition of the firft book). the 
angles FI D and BI A are equal,as alfo D1 C and AIF; 
and that the lines that doe contein thofe. angles are equal, 
it followeth (dy the 4 Propofition. of the fix bdok) that the 
fide E D isequallto AB, and CD eguall to AF, and 
thereforethe' Friangles EID and D1-Care equall fided 
alfo. sang ἀῶ sealed 

᾿ Secondly, (bythe 3 2 of the fir ft book ) is the angle AIC 
equall to thetwo anglesI A Fand IF A} which: are! alfo 
equall to the angle A IB each.ofthem,which angle AI B 
being taken from both, inisevident that the angle BI Cis 
equal] to 1 A For] F A,and by the fame teafon. is FIE 
alfo equall to.oneof the other angles of the equilateral] 
Triangles, and therefore the fides B C and F Fare equall 
to the other fides, and the whole Hexagon equilateral], 
and by the fixt common fentenceare the angles of the Hexa- 
gon 


eee ee 
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gon alfoiequall, being each of them: double to one of the 
angles of the equilateral Triangles, whereby it is mani- 
feft, that the fides of a regular Hexagon, or fix: fided fi- 

ure infcribed in a circle is equallto the half diameter of 
the Circle, wherein the fame is in{cribed. 


Inagivent ircle.toinfcribe a Quindecagon, 
or a figure of fifteen angles, equilateral 
and equiangled. 

Conftruction. 


In this circle giv- EF 

en, defcribé. an. ¢-.., | 
uilaterall Triangle 
(by thez of this book) 
as EF C Dand by the 
11 Propofition make 
anequilaterall pen- 
tagon, or figure of 
five angles, but in 
fuchfort make them 
that one angle of 
the Triangle, and 
of the five angle | 
come both in one point of the circumference of the circ le? 
as here in the point F , and this five angle or pentagon iS 
AEFG B,andthe Triangleis FC D, then is the arch 
or part of the circumference C A or B D one fifteenth 
part of the circumference of the circle, and then aright 
Ω4 2 line 


ο΄, ΤᾺ fourth Book of 
line drawn from Ato C, thall be a fide of the fifteenth 


angle equilaterall and equiangled within thecircle, where- 
y the whole figure may be perfected. iio fe) 


~ Demonttration. 


Thearch FE A is two fift parts of the whole circum- 
ference, that'is fix fifteenth parts, and thearch FE C 
15 one third part, or five fifteenth parts of the fame 
circumference, it followeth then, that the arch 
A Cis one fifteenth pare of the 
fame Circumference. 


The end of the Fourth Book. 


erik: 8 . oe bye ERGOT TAPED > 


cet 
so 


Euclides Elements. 186 


72 BO AG "δ, LI 
, Soy, 5 rss Α 2 
77 " Wes SCRE KG 
Υ ΞΟ 
(5 by mi Wf access <) 
i LDN δ ΤΈΣΣ -2.. 
: 1, * PER 
H ] 7 { δ 4: 
\ Ζ ΟΝ 


ti) 
fan Wy i 
i : ; y 
RT Oe 
ee PVF 


ELEMENTS. 
seal Lhe ΕΔΗ Book. 4m 


‘Tue ARGUMENT. 
=—alHis fifth Book is οἱ 
very great ufe in 
Geometry,as alfo in 
Mufick , Aftrono- 
my , Perfpeétive , 
Arithmetick , &c. 
and ought of all 
the other Books of 
Exclide, to be moft pratifed, becaule all 


his. 
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his following Books without it Cannot 
beunderftood. It intreateth of Axalogie, 
or Froportionality , which pertaineth not 
onely to Lines , Fioures , and Bodies in 
Geometry; buralfounto 5 oundsandV οἱ- 
ces , of which Mufick intreateth...Alfo 
the whole Art of Aftronomy, teacheth to 
meafure Proportions of Times and Moti- 
ons. Ἵ heutes itideed of this Book are in- 
finite, though Exchde hath applyed them 
onely to Geometry. The firlt’ Authour of 
this Book was Endoxus, one of Plators 


Scholers, but framed and putinto order 
by Euclide, be Tee 


DE- 
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“DEFINITIONS. 


&X Part i ale(fer magnitude,inre/pect of agrea- 
ter magnitude whenthe kiffer meafs ureth the 
greater. 

2 Maltiplex i a greater magmitudein re- 


{pect of a Lefer 2 when the le(Jer meafur eth 


the greater. 
3 Proportion is a certain ve[pect of two Magnitudes of 
one kind according to quantity. ) 


A Proportionality 1 a fimilitudeof proportions. “ 
“5° Thofe magnitudes are faid to have proportion the one to 
other, which being multiplyed, may exceed the one the other. 
6 Macnitudes are [aid to be inone andthe [elf-[ame pro- 
portion, the fir ft to the fecond, and the third to the fourth, 
when the equimultiplices of the firft and of the third, being 
compared with the equimultiplices of the fi econd and fourth, 
according to any multiplication either together exceed the one 
the other, or together are equall the one to the other, or toge- 
ther are leffe the one thenthe other. | ἣν 
7 Magnitudes which are in one and the fame proportion,are 
called proportional. 
8 When equimultiplices being taken, the multiplex of the 
firft exceedeth the multiplex of the fecond, andthe multiplex 
of the third exceedeth not the multiplex of the fourth : then 
hath the firft to the fecond a greater proportion then hath the 
thirdtothe fourth. ᾿ 
9 Proportionality confifteth at theleaft inthree terms. . 
10 When there are three magnitudes in proportion, the 
firft foal be wntothe thirdin double proportion that st 1510 the 
econd, but when there are four magnitudes in proportion, the 
firft {hall be unto the fourth in treble proportion that it 1510 if 
| ἊΝ 
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fecond, and [Ὁ always in order one more,as the proportion fhal 
be extended. aie 

11 Magnituaes of like proportion are [uid to. be antece- 
dents to antecedents, and confequents to confexuents., 

12 Proportion alternate, or proportion by permutation, is 
when the antecedent ts compared to the antecedent and the con- 
fequent tothe confequent. | 

13 Converfe proporiion,or proportion by conver ion ἐς when 
the confequent is taken as the antecedent, and fa compared to 

_ the antecedent as tothe confequens. . 

14 Proportéoncompofed, or compofition of proportion, is 
when the antecedent andthe confequent are both as one compa- 
red tothe confequent. 

15 Proportion divided, or divifion of proportion ws, whew 
she excelfe wherein the antecedent exceedeth the sonfequent, 
% compared to the confequent. 

16 Conversion of proportion (which of the ancient αὶ 

sommonly called everstonof propor tion, or ever fe proportion) 
& when the antecedent us compared tothe exceffe, wherein the 
antecedent exceedeth the confeqnent. : 

17 Proportion of equality is where there ave taken a num- 
ber of magnitudes inone order, and alfo as may other magni- 
tudes in another order, comparing two 19 two, being in the 
[ame proportion, it commeth to palfe that as in the firft order 
of magnitudes, the firft is tothe laf, [oimthe fecond order of 
magitudes, i the firflto the laff, or otherwife, 1 1 4 compa 
rifon of extreams together, she middie mag being taken away, 

18 Anordsuate proportionality is, when asthe antecedent 
sst0 tbe confequent, fo us the antecedent tothe confequent, ana 
a the aif 6 toandther, fo wthe confequent to another, 
Le An inordinate Pro ortionality i, when as the anteces 
dent is tothe comfequent, fe 6 the antecedent, to the confequent, 

And a the confequent is to-anorher, [Ὁ is another tothe antece. 


ant. EV- 


EUCLID 
τ ELEMENTS. 
eed Bivrael ere Prop. 1. 


If there be a number of ‘magnitudes, how many foever, equi- 
multiplices to a like number of magnitudes, each tocach, 
how multiplex one magnitude wto one, (9 multiplex are 
all the magnitudes, to all. vce 


ConftruGtion. 


T He magnitudes inthe firft rumber,areABC, 3 9 
andin the fecond number, DEF,andAis A ἢ 
fuch partof Das Bis of E,and-CofF.There- 5 15 
fore are thofemagnitudes ABC together, {uch BE 
partof the magnitude is D E F, together. 24.0 
| Ci F 
~-Demonfiration. BAM Sab 

ABC. DEF 


Forafmuch as the magnitudes in the firft number, 
each of them are unequal! part of his next inorder, of 
the fecond number, That is, A is as many times con- 
teined in D}.as\B:in E,and.C in F. Itis evident, that 
ABC together, is aifo as many times conteined’ in Ὁ 
E F cogether; wherefore, the magnitudes A BC added 
together, are fuch part of the magnitudes DEF added 
together, as A isof,D,and Β οἵ E, or Cof F, xc: 


R Bias Theor. 
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Theor, 2. Prop.2. 


If the firft be equimultiplex tothe fecond, as the third is 
to the fourth, andif the firft be alfo e urmubtiplex to 
the fecond, as de fos sto the fourth. Then fhall the fir/t 
G the fifth added together, be equimultiplex ta the fecond 
asthe third and fixth addedtogether is te the fourth. 


ConftruGtion. 

2.3 4 6 The fir proportioned magnitude A is 
AB CD το the fecond B, as C the third is to the 
3 fourth D. To which there comes E the 
F fifth, and F the fixth. NowisE toB as F 
20 3. μος °OD. Therefore, the magnitudes together, 

AEB CFD as A and E are proportioned together, to 
B, as C and Frogether is to Ὁ. | 


Demonftration. 


Forafmuch as E hath proportion to B, like as F hath 
to D, and that A is tothe fame B alfo as © isto Ὁ. 
Itis manifeft, that if equall things be added to equall 
things, the magnitudes together A E thall have the fame 
proportion to B, that CF together hath to Ὁ. 


Theor. 3. Prop. 3. 


If there be four macnitudes in pro ortion, (5 that the ἤν ἃ 
tothe fecona, as ae third ss ἀρ: fourth ps fiber one 
two more magnitudes to the fame,in {πο fort,that the pro- 
portion of the fifth ts to the firft, as the [χη is toshethird, 
shen is the firft alfote the fecond, asthe [αι to the 
fourth. 


Con- 
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Conftruction. 


The four magnitudes,equimulti- 3 5 9 15 6 18 
plices, are ABCD of which, A A BC τ). ek 
is to B asC is to D, and there 
comes to the fame two more magnitudes equimultiplices, 
AsE and.F, fothat E isto Aas Fis to C. Therefore is 
E alfo to B as Fis to D. 


Demonttration. 


_ Forafmuch as E isto A, as F isto C, and A to B 
as C isto D. Theretore is E as many times conteine 
in A, as Fisin C, and alfo A in Basoftenas C in D. 
Wherefore E is to B as F to Dy Ir ts then manifeft, 
thar E hath proportion to Bas F hath to D: (δ) the 
fixth Definition.) | | 

, ἢ RRS 
Theor 4. ! rop. 4. 

If she firft be to the [econd, inthe fame proportion that the 
third w to the fourth, then “Ὁ the equimultiplices of 
the firft and third, unto the equimultiplices of the 
fecond, and of the fourth, (according 10 any multiplica- 
tion) [hall have the [ame proportion, being compared to- 
gether. The fifth to the ffi, as the fixth to the third, 
and the feventh to the fecond, as the eighth to the 
fourth. Then atethe four taft magnitudes alfo proportioned. 


Conttruction, 


att side τ ον τοῦ. 


12 3164 — The four proportioned magnitudes, are 
A BCD ABCD, of which A the firft is to B 
6 8 912. the fecond, as (Ὁ τῇς third is to Ὁ the 
E F GH _ fourth, and to A and © take equimult- 


Rr 2. plices, 
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plices, 2s G and H. Thenis Ε to.G, as FtoH, alfo in 
the lame proportion. ἡ 


Demontftration. 


Foralmuch 2s (by the fixt definition) E isas Many times 
conteined in Aas Fis in C, and A is to B, as C isto D. 
Theretore,is Eto B asF isto D, And according to this 
Propofition is G to B, alfo, as Hto Ὁ. Seeing then E 
to F isin the fame Proportion, as GtoH. [εἰς evident 
then, thac. che four magnitudes, EEG H, are proportio- 
ned allo according to the propofition. ὄρος 


Theor.'5. Prop. 5. 


If the magnitude be cquimultiplex. to a magnitude, us a 
part taken away of the onc, 10 4 part taken away of the ὁ. 
ther. The refidue of the one to the refidue of the other, 
hall alfo be equimultiplex, as the whole tothe whole, 


Conftruction 


5Β  Lhe whole magnitude A is equimultiplex to the 

whole magnitude B, asthe part takenaway C, is 
Ἔ to the part taken away D, and the part taken a- 
—— . Way, as C from the Whole, : as A, there ‘hall re- 
ό main τῆς refidue E, and the part D, ‘being taken 
Ρ fromthe whole B, there fhall remain the refidue 
Ἐ, Thenis the refidue E to the refidue F, as the whole 
A isto the whole B. τὶ δες 


» 


Demonftration, 


Forafinuch as. Cis fuch a pare of A,as Dis of Β. It 
is 


¢ 
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ssevident, that the refidue, as E, isalfo fuch a part of A> 


as Fis of B, and therefore hath E fucha proportion to F, 
as AhathtoB, or Cto Ὁ. 


Theor.6. Prop. 6. 


If four magnitudes ve proportioned, and from the firft and 
the third, 4 part be taken away, fo that the firft part be to 
the [econd magnitude, asthe fecond part w tothe fourth 
magnitude, then ts the firft refidue tothe fecond mag- 
nitude, as the fecond refidue is tothe fourth magnitude. 


ConftruGion. 


The four magnitudes, are AtoBas C 20 32 
to D. The parts taken away, are E from At bat te 
A, and F fromC. The refidue, as G 18 36 
from Α, δηά H from C. Then hath E Ἑ ᾿ 
proportion to Bas Fhathto Ὁ. There- Ὁ Bo ike 
fore is Galfoto Bas Hto D. GB Hep 


Demonftration. 


Forafmuch as Eis toB asF to Ὁ, andA isto the fame 
Β ἃς Cis tothe fame D. It followeth, that B is as many 
times conteined in A as Dis in C, and Bas many times 
conreined inE, as Disin F. If then we cake equal things 
from equall things, there fhall remain B in the fame pro- 
portion to G as Dto H. Therefore hath G propotrtio 
τὸ B, asH hath to Ὁ. | 


Theor. 7. Prop. 7. 


Equall magnitudes have to one and the fame magnitude, 
one and the fame proportion, and one and the fame mag- 
nitude, hath to equall magnitudes one and the {ame pro- 
portion. Con- 


190 {ΒΡ Book of 
Conftrudtion. 


12 12 12 4  Themagnitudes AB C areequall, and 
A B C E eachof them compared to the magni- 
7 15 15 15 tude E. Therefore are the proportions 
D G H K of ABC each of them to E equal, 
and the magnitude D compared to each of the equall 
magnitudes G HK, the proportions are alfoequall. 


Demonftration. 


- Forafmuchas. A Β C are equall one to another, then 
is Ε incach of them equally conteined, as many times in 
the one, asinthe other, and therefore is the proportion 
alfo’ equall: and themagnitude D is for the felfe fame 
reafon alfoto.G astoH or K. 


Theor.8. Prop. 8. 


Uncquall magnitudes being taken, the greater hath 10 one 
and the fame magnitude a greater proportion then hath 
the leffer, and that one andthe {ame magnitude, hath to 
the leffe agreater proportion then it hath to thegreater. 


Conftruion. 


18 14 18 The unequall magnitudes are A and B, the 
A B C greateft is A, and the leaft B, and the o- 
ther magnitude to which thofearecompared, is C, now 
: τῆς ΝΑ παι ινον of A greater to C, then B is τὸ the 
ame C. | 


Demon- 
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Demonttration. 


Forafmuch as A is greater then B, therefore is C 
alfo found moretimes in A then in B (or conteined in 
A) wherefore it followeth, chat A hatha greater pro- 
portion to C, then B hath toC: and if C be compared 
to A and B,thenhath C a greater proportion to B, then 
to A, becaufe C carinot fo many times be conteined in 
B asitcania A 

Theor. 9. Prop. 9. 
Magnitudes which have one and the [ame magnitude, one 
and the fame proportion, are. equall the one to the other. 


Anda thofe magnitudes unto whom one and the [ame mag- 
nitude hath one and the fame proportion, are alfo equall. 


Conftruction. 


8 
to D one & the fame proportion, therefore ΑΒ C 
they are equall,and the magnitude G hath 45 202 
the fame proportion to Hi thar ic hahtoK GHKM 
or M. Therefore are thofe magnitudes H K-M equall. 


The magnitudes ABC hatheachofthem 8 8 3 
ὸ 


Demonttration. 


Forafinuch as ABC hath to D one and the fame 
proportion, thenis the fame D even as many times con- 
reined in the one of them as in the other. And chofe 
things which do-contein another thing, the one, even 
as many times, as each of his fellowes doth, are by com- 
mon reafon. accounted equall. Wherefore alfo, are the 
magnitudes ABC equall: and for the fame reafon are . 
H K M equall, Theor. 
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Theor. 10. Prop. fo. 


Of magnitudes compared to one.and the fame magnitude, 
that which hath the greater proportion, ts the greater, ana 

that magnitude whereunto one and the fame magnitude 
hath the greater proportion, athe leffe, 


-Conftruction. 


Ὁ Ι6 6 The two magnitudes are A and B, the o- 
AB G. ther whereunto they are compared, is C. 
Now A hath a greater proportionto C then B hath to 
the fame C. Therefore is A alfo greater then B, and 
C hath a greater proportion to B then it hath‘ to A, 
Therefore is. B leffe then A. 


Demontftration. 
The truth of this is evideht, by the eighth propofition. 
Pheor. τι. Prop. τ. 


Proportions which are one and the felfe fame, to any one 
proportion, are alfo the felfe (ame the one tothe other. 


ConftruGion. 


The proportionof EtoF, ἀπά οἱ Mto W, are 


3 eet 
fA B~ each of them equall tothe proportionof A to 
8-14 B. Therefore is Eto F, as Mto W. 

Ea | 

1221} ; θῚ 2 

MW Demonitration. 


Forafmuch as here twothings are each of them equall 
ro another thing, they are alfo equall one to another,by the 


Μη commen fentence. Theor. 
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Theor. 12. Prop. 12. 


if there be a nurber of magnitudes, how many foever, pro- 
portionall., as one of the antecedents w to one of the 
confequents, fo are all the antecedents to allthe confeqnents. 


Conftruction. 


Thefe magnitudes each antecedent, παι τον. 3). 5 
his confequence an equall proportion,thatis, G Hi 
G hath proportion to H, likeas I hathto K,and 9 
Lto-M, and N to O. Therefore hath the an- 1 
recedents GI LN, together, alfofuch propot- 15 25 
tion to-all che confequences H Καὶ MO together L M 

12 


: 20 
_ Demonftration. IRE ὁ 


This is evident dy the fir/t propofition,which 39 65 
otherwife. might be thus proved, H is GILN HEMO 
as many times included in G asK in L, and fo of the 
reft, Ic is manifeft, that when equall thingsare added to 
equall things, that H Κα M O together, areas many times 
included in GILN. Therefore hath GILN toge- 
ther alfo fuch proportion to Η Καὶ MO together, as 
as each Antecedenr hath to his confequent. : 


Theor. 8. | Prop.8. 


If the firft hath to the fecond the [ame proportion that the third 
hath tothe fourth: andif thethird hath to the fourth a 
greater proportion then the fifth hath tothe fixth: then 
fhallthe firft alfo have unto the fecond a greater propor- 
tion,then hath the firft tothe fixth. | 

Con- 


51 
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Conftruation. 


7 21 5 15 The four magnitndes proportioned, are 
A B C D ABCD, whereof A is toB as (το ἢ; 
7.28 6 15 andQ hathtoR aleffe proportion then 
Q-R W X CoD. Therefore hath the fame Q to 


R a leffe proportion alfo, then Ato B. 


Demontftration. 


Forafmuch as the proportion of A to B, and C to D, 
are equall, and that the proportion of Qro R isleffechen 
C το ἢ. It followeth by the eleventh propofition, That 
the fameis alfo leflethen Ato B. | 

Bucif the fame had a greater proportion thenC to Ὁ, 
as hath W to X, for W hath to X a greater proportion 
then hath C to D. It followeth atfo by the [aid eleventh 
propofitton, that W to X hath alfo a greater proportion 
then AhathtoB. | ! 


Theor. 14. Prop. 14. 


In four magnitudes, If the firft have to the fecond the fel fe 
fame proportion that the third hath to the fourth, and if 
the firftbe greater then the third, the {econd is alfo great- 


cr then the fourth, and if it be equal, then equall, if 
leffe, thenleffe, | 


Conftruction. 


5 15 Ι͂π thefe four magnitudes GHIK, 
I K Gis the firft greater then I the third, 
7, 28 therefore is H the fecond alfo greater 
NO then K the fourth. 


Ors -Demon- 
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Demonftration. 


Forafmuch as Gis toH as Lis toK, then is G as ma- 
ny timesconteined in H, as I is conteined in K, and fee- 
ingthat G is greater then I, it followeth that H isalfo 
greater then K. And of the four other magnitudes, 
LMN0O, is L the firft, lefle then N the third, there- 
foreis M the fecond lefle then O the fourth. 


Demontftration. 


Forafmuch as L islefle then N. Then (ἐγ the eighth 
propofition) the proportion of Lto M, is leflethen N to 
M, and the proportion of Lto Μ, and of N to O, are 
equall. Therefore is the proportion of N to M, greater 
then N toO. Itfoltoweth (by the tenth propofition )-that 
Mis leffe then O, and by the like reafon (by the firft 
Demonftration) may alfo be proved of the four magni- 
tudes PQR S, That P isequallto Q ,and R equall to 5. 


Theor.15. Prop. 15. 


Like parts of multiplices, and alfo their multiplices compa 
redtogether, have one andthe {ame proportion. 


Conf{truction. 


The whole magnitude W doth as many 
‘times contein his part Y, as X doth contein W 
his part-Z, therefore are the partsinthe fame 4 
proportion, one to another, as the whole, that Y 

is, Y toZ,as Weo X. 


ay 
ιν 


18 
χ᾽ 
ό 
is 


Ν fo. Demon- 
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Demonttration. 


Forafmuch as there are as many maguitudes conteined 
inW, or W dothcontein Y as many times, as X doth Z, 
Itfolloweth (by the twelfth,propofition) that Y isto Z, as 
W to X,, andby the fame reafon, may be proved, that as 
Zisto Y, fois XtoW. : 


Theor. i6. Prop. 16. 


If four magnitudes be proportional, then alternately, they 
are alfo proportional. 


ConftruGtion. 


12-20 9 15 Τπεῖς four magritudes AB C D, are 
A BC ἢ proportionall, that is, A istoB, as Ὁ 

istoD. Thereforehath A alfo proporti- 
onto C,likeas Bhath τὸ Ὁ. | 


Demontftration. 


Forafuchas Ais to B, as Cisto Ὁ, Then (dy the 
fourteenth propofition) it is true, that if the antecedents 
AandC be equall, that thenthe confequents Β and D, 
fhall alfo be equall, whereby may plainly be underftood, 
Thatas many time as the one antecedent, isconteined in - 
the other antecedent, fo many times alfo is the one con-’ 
fequent, conteined in the otherconfequent: whereby it is 
evident, (by the fifth-Definition) thatthe firft, as A, hath 
proportion to the third C, as the fecond, as B, hath to 


the fourth D. 
Theor, 
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Theor. 17. Prop. 17: 


If four magnitudes be proportional, being compofed, then 
are the [ame alfo proportional, being divided. 


Conftruction. 

The magnitudes G ἀπ Ἢ are in pro- 4 6 ὃ 12 
portion (being compofed) to H, as Land K ΗΝ 
compofed, areto K. Therefore is GtoH, 10 28 
(divided, or apart) as Ito K. GH: UK 

: Demonttration. 


Forafmuch as G H, hath proportion to H,as I K, hath 
roK. It followeth, that H ts as many times conteined in - 
G Has Kis conteined in LK. Therefore is H fuch pare 
of GH, as Kis of IK: wherefore (by the fifteenth Propoft- 
tion) isthe proportion of H to K, asGH isto IK, and 
(by the fifth propofition ). is Galfoto I, as GH tol K, or 
+ to K. Ivis then evident (by the former propofition) that 
GistoH, asI istoK. . 


Theor. 18. Prop. 13. 


If magnitudes divided, be proportional, then alfo compo- 
fed,they fhall be proportional, 10. 


Conftructiion 


The magnitudes proportionall divided, 6 9 12.18 
are K LMN, fothat K hath proportion K L ΜΝ 
to L, asM hath toN. Therefore K Lbe- 15 30° ἢ] 
ing compofed, hath fuch proportion to L, KL. MN ii 
as ΜΝ compofed,hath to N. i 

Demon- 
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Demonttration, 


Forafmuch ἃς L is conteined in K, evenas N is in M, 
and L in himfelfe,as N in himfelfe, (chatis) each once. 
It followeth, if to equall things, be added equall things, 
that L is as many times conteined in KL, as N is in 
MN. Therefore K L*is in’ the fame proportion to L, 
that MN isto N, the like is tobe proved, that K Lis to 
K, as MN tston. 


‘Theor. 109. Prop. 19. 


If the whole be to the whole, asthe part taken away, ws tothe 
part taken away, then hall the refidue be to the refidue, as 
the whole is to the whole. 


ConftruGion, 


14 42  Themagnittdes are Aand ὟΝ, the parts ta- 
AW kenaway, Q and R, the refidues are, 5 and T; 
6 18 and from A is taken away the part Q , and 
Q_ RK from W is taken away the partR, and from 
ge 4, Areft 5, and from W reft T, and Q hath 
δ. 24 proportion to R, as.A to W, therefore hath 
ΣΝ Salfoto T the fame proportion. 


- 


Demontftration, 


This propofition is in effe@ all one with the fifth pro- 
pofition, going before, where the Demonttrationis done, 


ferving tothis alfo. 
Theor. 


at os ὡκιλοόνο 


T be fifth Booke of 
Theor. 20: Prop. 20. 


If there be three magnitudes in one order, and as many 0- 
other magnitudes in another order, which being taken 
two and two tn each order, are in one andthe fame pro- 
portion, and if of equality in the fir{t order, the 
firft be greater then the third, Then in the fecona order, 
the firft fhall be alfo- greater then the third,. And if it be 
equall, then equal, andif it be leffe,then lefe. 


Conftruction. 


- Thethree.magnitudes inoneor- 16 6 4 24 9 6 
der,arc ABC, andthreeinanother A BCD E F 
order, DEF, and Ahath propor- ‘3 5 12 6 10:24 
tiontoB,as D hathtoE,andBto GHIK LM 
C,as EtoF,AndAisgreaterthen 5 12 5 15 3615 
C,therfore is Dalfo greaterthenF, N O.P Q_RS 


Demontftration. 


Forafmuch as (by the quality of proportion) A doth 
asmany times contein B, as D doth E, and that the fame 
B doth as often contein C, as Eerdoth F. It followeth, 
that A. doth contein C, as many times as D doth F, 
Therefore is A proportioned to C, likeas Ὁ τὸ F. It is 
evident,if A be greaterthen C,then D is alfo greater then 
F. And if A beoleffer, or equall to C, then by the 
fame treafon fhall D alfo be Ieffe, or equallto F. Behold 
the other magnitudes GHIK LM, and NOPQRKS, 
for the better underftanding of the propofition. 


The 


OF.. 


τ 
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Theor. 21.-. Prop. 21. 


If fix magnitudes be proportioned without order, that ts, 
that the firft be to the fecond,. as the fifth & to the fixth, 
and the fourth be to the fifth, as the fecond tothe third, 
Then (like as in the former propofition) fhall the firft be 
tothe third, asthe fourth tothe fixth. 


Conftruction. | 
ς 6 A, The fix magnitudes, proportioned, 
A B CODE F. ποις order, are, ABC DEF, 
andas Aisto B, fo is Eto F, and 


as Disto E, fo alfois Bro C. And Ais greater then C, 
thereforeis D alfo greater then F. 


- Demontftration. 


Forafmuch as C is leffe then A, then is the proporti- 
cnof CtoB, leffe then AtoB, and becaufe the propor- 
tionof B to C, andof D tok, is equall, then is‘C as 
many times in B, as E in D. Therefore ts Ὁ alfo to B, 
as Eto Ὁ. Theproportion then of E to D,is [εἴς then 
Eto F. For EtoF isequall, tcothat of A to B. It fol- 
loweth, (dy the eighth propofition) that Dis greater then 
F, with thefe, andthe like reafon, is allo proved, That 
if the firftbeleffer, or equall co-the third, that then the 
fourth is alfo leffer, or equall co the fixth. 


Theor.22. Prop. 22. 


If there be fix magnitudes, in proportion one to another, 
(according to the contents of the twentieth prop ofition) 
Then hath the firft [uch proportion to the third, as the 
fourth hath tothe fixth. Con- 


\ inttncaipallainatiati αν Ἔν Ύπ- 


EFuclides Elements. Οἱ 


Conftru@ion. 


The fix magnitudes in 8 6 12 9 16 12 24 18 
proportion,onetoano G HI P K LM N 
ther, according 10 the 20 propofition, atc GHIKLM, 
wherefore G is to I,as K istoM. | 


Demontftration. 


This is fhewed ἐπ the 20 Propofition which otherwife 
_ might be thus proved,adde befides f one magnitude more 
as P, fothat as Ὁ is to H, folet [be to P,and by M adde 
alfo amagnitudeas N, fo that as Kis to L,let Mbe to N, 
then are thofe four magnitudes G HIP, proportionall, as 
alfo K L M N,and (dy the 146 propofition) is Gtol,as ἢ 
is ΟΡ, and K toM,as LtoN, and G HIP inthe fame 
order, and proportion, thar K L M N isin, wherefore the 
proportion of G to I, isasKtoM. 


Theor. 22. Prop. 23. 


If there be three magnitades in one order, and a6 many in 4- 
nother order , which being taken two and twoin each order 
are inone andthe {ame proportion, and if alfo their propor- 
tion be perturbate, then of equality , they fhall bein one and 
the [ame proportion. | | 


Conftruction 


The fix magnitudes NOP 18 12 8. 9 6 4: 2: 
and QR Sare in proportion N O Pe ΟΣ τ 
according to the contents 0 the 21 propofition, that is as N 
isto O, fois R to S,and as Q to R,fo OtoP, therefore 
is N in proportion toP, as Qe 5. 

ῖ 
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Demontftration. 

Let there yet one magnitude more,come in order,namely 
T,fo that S iscoT likeas O istoP,thé isQroR,as$ is tol, 
thenare thofe four magnitudes QR 5. T in proportion, 
therefore (y the 16 Propofition) isQ to 5. as R isto T, 
and R is to T, by the former likeas N is τὸ P, it is then e- 
vident, that Q is το 5.89 N istoP. And by this man- 
ner may the 21 Propofition alfobe demonftrated. 


Περι. 24.. » Prop, 343 
The propofition is in effect of the fame contents of the former 
fecond of this book) and-therefore needeth not tobe repeated, 
ante there i [poke of multiplices , and here of magni- 
tudes. | 
Theor. 25. Prop. 25. 

If four magnitudes be in proportion, then are the greateft and 
leaft, (or the firft and fourth) greater than the other two. 


Conftruction. 


1z δ᾽ οὐ ς The four magnitudes in proportion 
A B C D areABCD,andA is greateft, then 
9 6 ~*~ fhall Dbe leaft, therefore is A and D 
Cc D together greater then B and C toge- 
“rem, ¥ cher: | 
᾽ 3 Φ 
Bal Demonftration. 


Subftra& C from Areft E , andalfo D from Β τε F, 
now (by the 19 Propofition) E hath proportion to F, like as 
A hath to B, wherefore fecing that Ais greater then B, 
thenis E alfo greater then F, Now D C and F together, 
are equallto Band C together, and C Dand E together, 
are equallto A and Deogether, and greater then Band C 
‘together, becaufe E is greater then F. It is manifeft chat A 
and D togetherare greater then B and C together, 

The end of the fifth Book. 
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Tue ARGUMENT. 

Fp His fixt Book is for 
nl Vie and Pradife 
YN moft excellent,for 
in itare taught the 
| proportion of one 
figure to another, 
and of their fides 
the oneto theother 


_and of the fides and angles of one to the 
[te {ides 
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{ides and angles of the other. Moreover, 
it teacheth the defcription of figures like 
to figures given, and marvellous applica- 
tions of figures to lines , evenly, or with 
decreafe, or excefle: with many other 
1 beoremes, not onely-of the proportions 
of right lined figures, but alfo of Seéfors 
of Carcles with their Angles.On the T be- 
oremes and Problemes of this Book, de- 
pend for the moft part the Compofttion 
of allaffrumeuts for meafuringof Heights, 
Depths and Diftances, and alfo the reafon 
of the ufe of the fame Inflruments and al- 
foof others for the raifing up, and mo- 
ving huge things incredible to the Iguo- 
rant. The Invention of which are of in- 
fpeakable Profit, befides the ineftimable 
Pleafure which is in them. 


DEFINITIONS. 
rapes : Ike reéfline figures are fuch , 
ΩΣ whofe angles are equall the one 
fasta 10 the otber, and whofe fides a- 
bout the equal angles are proportional. 


Thereare in this Definitiontwo 
conditions required. 1 That the 


angles of each Triangle be equall D 
onerothe other,as here Ato D, Tas 
BtoE,and Οτὸ F. 2 That the Ῥ "CE F. 


fides about the equall angles be 
proportioriall, asB A 1sto AC, fois E DtoD F, 


2 Reciprocal figures are thofe when the 
terms of proportion, are both antecedents 
and confequents in either figure. 

As if you have two Parallelo- | 

grams AB CD, and EF GH, if TA. B 

the fide A Brothe fide Ε F,an an- | |, £ 

tecedentot the firft figure to acon. + | 

fequent ofthe fecond figure have 3 

mutually the fame proportion 

which the fide EG hath to the 


fide AC.an antecedent of the fe- 
cond figure το ἃ confequentofthefirtt figure, then are 


“ες 


thofe two figures reciprocall. 3 


“Ὁ πα ον ΒΝ RE pen παρά, Te J, 
ἢ ESS ER 


206 The fixth Book of 

3 Arightline is {aid to be divided by an 
extream and mean proportion, when the 
whole is to the greater part, as the greater 
part a to the leffe. : 


A c 5 AsifthelineA Bbefo divided 

boat τ-  in the point C, that the whole line 

A B hath the fame proportion to 

the greater part A C, which the fame greater part A C 

hath to the leffer part thereof C B, thenis the line A B di- 
vided by extream and mean proportion. 


4 The altitude of afigure is a perpendicu- 
lar line drawn from the 
top to the ῥα. 


Astheline A D is the altitude 
of the Triangle AB C. | 


D ar) τος 

5 A Proportion ἐν [aid to be made of two 

proportions or more, when the quantities 

of tbe proportions multiplyed the one into 
the otber, produce another quantity. 


Suppofe three quantities A,B,C, fo that ler A have to 
A 6 B fefquialtera proportion, namely 6 to’4, and let 
B 4 BtoChave /e/quitertia proportion, namely 4 to 
C 3 3. Now the proportion of A toC, thefirft to the 
third, is made of the proportion of AtoB , and of the pro- 
portion of B to C added together. EV- 


Bn 
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EUCLIDES 
ELEMENTS: 

Theor. Prop. 1. 


Triangles and Parallelograms which are 
under one and the felf fame height, are 
in proportion as the bafe of the one 15 19 


tbe bafe of tbe orber. 
Conftruction. 

Thefe Triangles A B Eand 
H C have equall height,and 
ftand between two. parallel 
lines A Cand BW, therefore 
isthe Triangle A BE in pro- 
portion to the. Triangle GHC 
as the bafe ΑΕ is to the *bafe 
GC. 


Demonftration. 

Let each bafebe divided into.two equal parts in the 
points Dand F )by the 38 of the firft book) the lines BD 
and H F being drawn, thenare the Triangles GH F and 
ΒΗ Cequall, as alfo. the Triangles. A.B Ὁ and DBE, 

wherefore (by the 17 of the 5 book) may be wader neues 

the 
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τῆς Trianglesare in proportion oneto another, thacis A B 


EtoD B E,as G H Cto FH C, and in like manner, the 
preportionofthebaie A Eisto D E,as 6 Ὁ is to ΕΟ, 
and (by the τό of th efifth book )are each of thefe four mag- 
nitudes proportioned, the firft to the third, as the fecond 
to the fourth, it followeth (y the 11 of the 5 book) that the 
Triangle A B Eis in proportion tothe Triangle G H C, 
as the bafe A Eistothe bafe G C attording to the intent 
of this Propofition. . Ls 

Secondly, the parallelograms AM and Ὁ W have e- 
quall height, therefore are they in proportion the one to 
the other, as their bafes. Bes 


Demonttration. 


7 Forafmuch as (by the 41 of the firft book) the parallelo- 


grams are-double to the Triangles that have one and the 
fame bafes , and do ftand between two parallel lines, or 
havethe felf-fame height, it is then evident, that paralle- 
logramsalfo are in proportion one to another, as their ba- - 


fes, 


Theor. 2. — Prop. 2. 

If to any one fide of a Triangle be drawn a 

: ἌΡ ΜΗ ἐγ δὲ 1 eal cu the frdes of 
the fame { riangle proportionally, and if 
the fides of a Triangle be cut proportio- 
nally aright line drawn from fection to 
fection, is a parallel tothe otber fide of the 
Triangle. Con- 


LET NORD AE ETT Pere e- τ 


Euclides Elements. 
 Conftruion. 
In this TriangleM Q W is drawn 
the line I H parallel to M Q_,there- | 
fore the fame line 1H doth divide 


the fides M W and Q W propor- 
tionally, orin equall proportion. 


᾿ς Pemonttration: 


Let there be drawn the lines I 
Qand H M, then (by the 37 of. the 
firft book) are the two Triangles 1 
HM andH [ Q_,(ftanding between the two parallel lines 
1H and M Q )equal and (by the former Propofition )theTri- 


angle W I Hhath fuch proportion tothe Triangle H 1 Q_ 


as the bafe W H, hath to the bafe H Q_, and the fame Tri- 
angle W 1H to ΗΜ, as W ItolM, it followeth that 
ΟΝ HistoHQ .as WItol M (by the x1 of the fift book. ) 
Secondly, ifthe line 1 H do divide the fides WM and 
W Q inegnall proportion in the points 1 and H, then is 
the fame line parallel toOMQ. . 


Demonttration. 


Forafmuch asthe two TrianglesH 1 Qand1M H have 
equall proportionto the Triangle W 1H, which propor- 
tion isasH Ὁ το W,orMI1 tol W )by the former pro- 
pofition) ic followeth (bythe 9 of the fift book) that the 
Triangles HIQ_and IHM are equal, and feeing they 
ftand between two parallel lines, and fiand upon. one bafe 
(by the 3-9 of the firft book) it is then manifett that, che line 
I His parallel to the line MQ. 

The- 
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Theorigg: τοί. 3 
If an angle of a Triangle be divided into 
two equall parts, and if the right line 
whico divideth tbe angle, divide alfo the 
bafe, the fegments of the bale {ball be in 
the fame proportion the one to the other, 
that the other fedes of the {aid I riangle 
are, and if the fegments of the bafe bein 
the fame proportion that the otber fides of 
the {aid  riangle are : aright line drawn 
from tbe top of the triangle to the fection, 
foall divide the angle of the Triangle in- 
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to two equall parts. : 
Conftruction 
 Inthis Triangle ABC is 
B the angle Bdividedinto two 


equall parts, with the right 
line B D, which doth alfocut 
the fides A C in D,then I fay 
that- A Ὁ hath proportion to 
D C, as the fide A B hath to 

the fide BC. “te ) 


De- 
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Demontftration. 


Let there be drawn from the point Ὁ two perpendicu- 
lars, as D Lupon AB, and D KuponB C, fora{rouch as 
the angles Ὁ B and D1 B are equall to the angles DB 
K and D KB, thenare the angles B DI and BD Καὶ alfo 
equall (by the 32 of the firft book) and (by the 26 of the 
firft book) in regard of τῆς common line B Ὁ are the two 
perpendiculars Ὁ Land DK alfo equall,wherefore, by the 
firft propofition of this book , hath AB fuch proportion to 
C B,.as the Triangle A B Ὁ to the Triangle D B C, and 
AD to Ὁ C, asthe fame Triangles hath, that ts, as ABD 
τὸ Ὁ BC, it followeth (by the 11 of the fift book that A D 
hath fuch proportionto D C,ashath A Bto BC. 

Secondly, it A Ὁ beto Ὁ C,as A BtoB C, thenis the 
angle B divided into two equall parts, with the right line 
BD. | 


Demonttration. 


Forafmuch as) by the fir/t of this book ) the Triangle A 
B Distothe TriangleB Ὁ C,as ADto D C, that ts as 
A BtoB C, it followeth (as may be underftood δ) the x 
Propofition) chat the two Triangles perpe ndiculars, as D I 
and Ὁ K are equall, {ecing thenthat (by the 47 of the firft 
book ) the two {quares of DI and 1 Β are equal] to the 
{quares of Ὁ B,as alfo the fquares of D K and ΚΑ, it fol- 
loweth that I B is equallto Καὶ B,and (by the 4 and 8 of 
the firft book) the angle 1 B D is equall to the angle ΚΒ 
D, then doth theline B D divide the angle B in two.¢- 
quall parts. t : 


Vie aay The- 
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Theors 4. ' Prop. 4. 

In equiangled Triangles , the fides which 
contein the equall angles are proportional, 
and the fides which are fubtended under 
the equal angles, are of lake proportion, 

Conftruction. 


The Triangles A B C and 
CED are equiangled (thar 
is)BAC,BCA and CB 
A areequall τὸ EC DED 
Cand DEC, therefore are 
the fides proportionall, thar 
isas A τὸ CD, fo C Bto 
DE, and ABto CE, 


αἱ a p Demonttration: 


Let the bafes of both the Titangles,as AC and C D 
come together in one right line, as AC D, and extend 
the fides A Band Ὁ E,til they concurre together in F, for- 
afmuch as the angles B A C and E C Daie equall, as alfo. 
B CAandEDC,then the fides ABand CE (by the 
28 of the fir ft book ) are paraliel,as alfo the fides B C and 
E.D, and the fame fides fo extended, are alfo parallels, 
then is the figureC B F Β aparallelogram, and the fides 
oppofire are equall (by the 3.4. of the first book) that is B F 
equalltoC E,andE F to CB, forafmuch then as the 
line C B (inthe Triangle A F Dis parallel to Ὁ F, it fol- 
loweth (by the fecond Propofition) thatas ABisto B ἘΠ 


F 
ὡ . 
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CE (being equall) fo is A Cto CD, and feeing thar C 
Eis parallel to AF, thenis A Cto Ὁ D; as E F (being 
equall to € B)isto DE, and as Ὁ C isto CA, foalfo B 
F (being equall to C E)isto AB, fo thac this propofition 
is found true in all his working. 


Theor, 5. Prop..5. 
Iftwo Triangles bave. their fides proports- 
onall, tbe I riangles are equiangled, and 
thofe angles in them are equall , under 
‘which are fubtended fides of equalt pro- 


portion. 


| Conftrudion.. 
Inthefe two Trian- : 
gles ABC and CE 
Dare the fides propor- 
tionall, namely, A Β 15. 
toBC,foalloEC to © 
ED jandas CA toB 
€, foalfo DC to E 
Ὁ, therefore are the — 
angles included with A ς “ D 
proportional fides alfo 

equallthe one tothe other, namely E CD, EDC, and 
CGEDecquilltoBAC,B CAand ABC. 


Demontftration. 


If the angle E be leffethen B, asthe angle CEP τῆς 


lines E Cand E F do include adeffe angle then 15 © i Ὁ. 
there- 


- «ας ἘΝ πον ie. cn ——a Se ee ae τοις ε Je 
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D, thereforeis the bafealfo fhorter (by the o¢ 6 the fir ft 
book) andthen fhall che fides CE τ Ε tite ie | 
greater proportion to thebafe C Fthento C D (by the 9 
of the fift boek) the likeis tobe underftood if the angle E. 
were greater, then fhould the bafe be preater,and the pro- 
portion of the fides leffe, but the proportion cannot be εἰ- 


ther sees or lefler, forthe angles (by shis Propofition )are 
equall. Ὡς 


Theor. 6. Prop. 6. 


Iftbere be two | riangles, whereof the one 
bath one angle equall to one angle of the 
otber, ana the fedes including the equall 
angles, be proportional! , tbe Triangles 
foall be equiangled, and thofe angles in 
them ball be equall, under which are fub- 
tended frdes of like proportion. 

Ὁ Conftrudtion., 


In thefe two Triangles 

Q 3 WQ Mand AB Care the 

Λ Β angles Q.and B equall, and 

7 the fides ΟΥΝ isin propor- 

/ tiontoQ. Mas ABroBC, 
therefore is theangle Q W 

M equal tothe angle BAC 

Pkt Lie: andQ MW equalto BCA. 


ae ~ Demontftration. 
* Take (by therhird of the 
; firft 
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Ομ book )the length of the fide AB cut the fame off from 
the point Q upon the fide QW, which comes to H,do the 
fame with B C uponthe fide QM, which comes to [and 
draw theline H I,then )by the 4 of the 1 book) is the line 
H I equall tothe fide A C,and the Triangle Q H I equali 
tothe Triangle AB C,and (dy the ¢ Θ᾽ 8 of the firft book ) 
the angles of the one triangle equall to the angles of the ὁ- 
ther criangle namely the angles QHI,& QIH equal to the 
angles BAC & BCA, and (7 the 2 of ‘the 6 book) is the 
line H I parallel τὸ W M, and (by the 29 of the firft book) 
are the angles QHI,and QIH equall alfo to the angles Q. 
WM,& QMW; itis then evidentthatthis Propofition ts 
true, and may alfo other waysbe demionftrared. 


Theor. 7. Prop. 7. 

If there be two 1 riangles, whereof tbe one 
bath one angle, equall to one angie of the 
other and the {ides which include the otber 
angles, be proportionall, and if either of tbe 
otber angles remaining be either leffe or not 
leffe, hen aright angle :tben foal the Tri- 
angles be equiangled, and thofe angles in 
them {ball be equall, which. are conteined 

_ nmder the fides proportional. 

Conftruction. 


In theferwo Triangles A B Cand Ὁ EF are the angles 

A and D equall, and the fides which do include the angles 
B & Eare proportional, that isas AB to B C,fois D Ero 
EF, the angles which are proportioned one to another, 
as 
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as the fides one to another, (or which are fubrended with 
fides proportionall) are the angles Cas F, and B as B; if 
thenthe angles C and E, each of them be leffe, or greater 
then arightangle(like as in this and the following,of both 


forts are to be feen) they arenorwithftanding equall, and 
the Triangles equiangled. ΣΙ, | 


7 βῆ 
gta. 


Gi ha «Ὁ. AF 


Demonttration. 


Let there be drawn the perpendicular line Β Ὁ, now 
if the angles C and-F be equall, then are the angles Band 
Ealfoequall (by the 3.2 of the firft book) becaufe the an- 
gles A and Dare fuppofed equall, τ΄ 8 5 

Now, fuppofe (ifit were poffible that the angle C (in 
this fharp angle Triangle) fhould be leffe chen the angle F, 
the .angle B fhall then be greater then the angle ΕΣ let the 
line B H be drawn; and take the angle ΑΒ Hto be equall 
to the angle E, that the angle BH A may beallo equall to 
EF D, thacline BH (becanfe the angle BHA 1s δῆς . 
then ἃ right angle) fhall fall between B Ὁ ἀπά Ὁ (ας may * 
be underftood by the 13 of the fecond book) and; the angle 
BHA thal be equalito Ε F Dy, and greaterthen B CH, 

ως where- 
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wherefore (by the 18 of the firft book }.is B C longer then 
BH, it falloweth (by the ἃ of the 5 Gaek) that the propor- 
tion of A BtoB C is leffe thenitis to. ΒῊ, and AB to 
B.C,then D Eto E F, and fo the proportion of AiB. to 
B H (being unequal!) muft be equall to the fame, which is 
impoffible, it isthen evident, that the angle A B H cannot 
beeqnalltoD EF, but A Β C,and the angles C and F 
are then equall,and the Triangles cquiangled. | 

But jf the Triangle have an obtufe angle, asin this, the 
angle C greater then the obtufe angle F,and therefore the 


ake 


fea Ge 18 


angle B leffe then E, and A B H made equall to DEF, 
then fhallB H, by the aforefaid reafons, be fhorter then 
Β C, and (by the 12 of thefecond book) fhall fall without ᾿ 
the Triangle, and that between C and G, the proportion 
then of A B, (asis aforefaid) islefleto B C then to BH, 
andthe angles ABC and A CB equall to DE F and 
D F E,as well in the obtufe, as inthe acuteangled Trian- 
les. ; 
‘ And whereas in the propofition it is faid, whether the 
anglesbe greater or lefle thena tight angle, that is meant, 
becaufe that-not on that fide of the perpendicular BG , 
but on the other fide there might another line be drawn e- 
X x | qual 
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an ΣΡ RIE πος παν πος SS alas aS Sai 


218 The ftxth Book of 

quall to Β C, as theline B I, fo thatin both forts of thefe 
Triangles,'A B hath fuch proportion to BI, as the fame 
AB hath'to B G, and yerare not thofe Triangles A BY 
and D EP eqiiangled, butthe Triangle B I Ais in thea- 
cute angled Triangle as much greater then right, as E F D 
is leffe thenright, and in the obtufe angled Triangle, the 
fame BI A is fo much leffe then right,as EF D is ereater, 
the which might divers and fundry ways be proved, 


Theor. 8. Prop. 8. 

If in a right angled Triangle, be drawn 
from the right angle unto the bafé, a per- 
pendicular line, the perpendicular line 
Shall divide the T riangle into two T rian- 
gles like to the whole, and alfo like the one 
10 tbe other. 


Conftrudtion. 
B The Triangle ABC 
4 is right angled in B, the 


fide fubtending theright 

angleis A C, upon the 

fide A C from the point 

B is drawn a line per- 

CG D A. pendicular to the line A 

C,asB Ὁ, which divideth the Triangle A B C into two 

Triangles A Ὁ B and B DC, each of them like to the 

whole Triangle A B C, and alfoeach of them like one a- 
nother, that is eq uiangled one to another, 

δ. 
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-Demonttration. 


Forafmuchas the two angles. A’B-D-and, A DB(by 
reafon of their common angle A) are equall to the two 
angles A C Band A B C,which are alfo equall to the two 
anglesB C Dand BD C, it’ followeth. ( by the 32 of the 
firfi book) that the third angle in thofe three “Triangles. as 
BA D,CAB, and CB D are alfo equall το τῆς three 
Triangles AB D,BD Cand ABC being -equiangled, 
whereby itis manifeft, that the fame perpendicular ftan- 
deth asa mean proportional between the two fegments 
of the bafe, asalfo each Πάς οἵ the Triangle AB.Cisa 


mean proportionall between the whole bafe and that 
part of the bafe,to which the fide is joyned(or doth touch) 
{o that A D is to Ὁ B,as Ὁ Bis to’ D C, and A D isto 
AB,as ABisto A.C, and alfo Ὁ Gis. to.B:C, as BC 
js to A C, which may berter be perceived (by the 4 Propo- 
fition of this book.) PS κ᾿ ATG SOF 


‘ogg Probl. ah Prop. 9. 
A right line being given, to cut of from the 
fame any part required. 


~Conftrudion. 


‘The right line given is A 

Ὁ. from whichit is required 

to cut off a certain part, 

nomely, a third part from 

the ‘point A cowards B, 

ἄταν from the point A a- δ 7 
Xx2 nother “A C 
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nother right line by chance,as ΑἹ which line AT taken 
three times, comes το D,as Al,1H,andH D, and from 
D, draw a right line to B, and then from the point I 
drawa right line parallel to Ὁ B, asthe line ἘΌ, then is 
A Ὁ athird part of the line A B. ΝΣ 
Demontftration. |... - 

By the fecind propofition of this book, B Chath proporti- 
on δὰ A € as b tie to I T,and(by the tithe boob) 
C Band C*A together,and Dl and 1A togechter, as A 
Bto A C,foA Dto AT, it follo wech, thar A Ὁ is fuch 
apart of A B,as Α ΓΞ of A D, and A Tis δῆς third pact 
of AD, therefore is A Ὁ alfo one thitd patt of AB. - 


Probl.2. Prop. to. 
10 divide aright line given , nor divided, 
lcke unto aright line given being divided, 
( onftruction. 


The divided right line given 

Boxter χα ἐς AB. the parts ΑΒΕ Ὁ and 
pe DB, andthe line given, which 

/ ~~ thould be divided according to 

the proportion of {the divided 
line A Bis A C, fet the oneend 
oftheline A Cto the point A, 
and draw aline from A equall 
to AC, the which thall make 
with the line A B an angle by 
chance, astheangle B A C,then 
draw a right line from Β to re 
and 
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and then from the points D and E draw lines parallel to 
BC, asthelines Ὁ H andEI,. which doe divide the line 
A C in {uch proportion, according to the parts of the line 


given, namely, as B D fo HC,and as Ὁ E fo HI, andas 
EA, fo Al. | 


Demonftration. 


By the fecond of the fixt book A Listo 1 C,as ‘AE to E 
B, and A I tol H, as AEtoED,and AHto Η Ὁ, 25 Α 
D to DB,and (dy the 18 of the fift book) A Tand 1H, 
and A Eand E Ὁ added.,hath A H alfo fuch proportion 
tolH,as ADtoED,; tt followeth (by the 11 of the fift 
book) that I Histo HC, as E DtoDB,and fois Al to 
AE, icisthen evident, that the given line A C is divided 
according to the proportion of the divided line AB, and 
his parts, which (by the 5 of the ς book) and otherwife alfo 
mightbeproved. » | 


Probl. 3. Prop. 41. 
Untotwo right lines given, 10 finde a third 
‘in proportion to them. 


Conftruction. 


The tworight lines given G 
are E Fand F G, it is requi- 
red to finde a right line, 
which fhall have fuch pro- 
portion to the line F G, as. 
EG hathto EF, fet the = it 
lines E F,and F G together By Ε 
in {uch fort, that at the point F they make together aright 
angle, at their uttermoft points or ends: ( by the τα of By 

7} 
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firft book) asin F, and produce EFto H,and draw the line 
FG,and) bythe 23 of the fir/t book) draw a line from the 
point G,upon the line F G makean angle equal to thean- 
gle FEG, which line is GH cutting the produced line FH 
inthe point H,then is theline F H the third line proporti- 
Onall required, 


Demonttration. 

Foras much asthe twoanglesG FE and FEG aree- 
quall to Η F Gand F GH, it followeth (by the 3 2 of the 
1 Book ) that theanglesF G Eand FAG, arealfo equal], 
and (by the 4 of this Book) are the fides of the triangles 
HF Gand G FE, which are fubtended undet equall an- 
gles proportionall, thatis,as F H.to F G, fo the fame F G 
to F E, according to the propofition. 


Probl. 4... Prop. 12. 
Unto three right lines given, to find a fourth 
in proportion with them, — 
Conftru@ion = 
: The three given 


EY lines, are AB C, itis 
:  Yequired to finde a 

right line, which fhall 
have proportion to C 
like as B hath to A, 
fet therwo right lines 
A and B togetherin 
oneright line, as Ὁ F, 
: ‘ fo that D E be equall 

to Ὁ «= to A, and EF equall 

νὴ ve to B ,-then ἴω a 
right 


: 
| 


a 
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right line from Dequall to C, whichin the point D , with 
theline D F, hall make an angle by chance, whichline 15 
D H. Then from Hto E draw the line HE, and another 
line from Ἐς parallel co HE, and prolong DH (til it inter- 
fed the line parallel to H E: namely, the line F G) in the 
point G, then is theline HG a fourth proportionall line 


required, that as D Eto EF, foD Hto HG. 


Demonttration. 


By the fecond propofition of this book, is G toH D,like . 
as EF to E Ὁ, which being equall to the given lines C,B 
A, it followeth that H G is to C, as Bisto A. 


Probl. 5. Prop. 13. 


Unto nwo right lines given, to finde out a 


mean proportionall. 
The given right lines N 


are W X and KZ, fet 

them together in one 

right line,in the point K, 

and upon the line fo fet 

together, defcribe ἃ half 

Circle, as the half Circle W το wa 
WZ X,anduponthe line W Z from the point K raifea 
perpendicular line to the circumference, in the point X, 
then isthe line K X themean proportionall line between 


W KandK 2, 
De- 
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- Demonttration. 


Let the be drawn the lines X Wand XZ,and forafmuch 
as (by the 31 of the third book ) the Triangle W X Z in X, 
then (6y the 8 of this) the Triangles WK X, and XK Z 
are equiangled,and (by the 4 of this book ) ,the fides which 
have equall angles fubtended are proportionall, namely, as 
W Kto Καὶ X, fothe fame Καὶ X to KZ, it is thenmanifett, 
thac the right line K X isthemean proportionall berween 
W Kand KZ. i Aaah 


Theor. 9. Prop. 14. 


Inequall parallelograms which bave one an- 
gle of the one equall to one angle of the 
otber, the fides {hall be reciprocall , name- 
ly thofe fides which contein the equall an- 
gles, ana if parallelograms which bave 
one angle of the one, equall to one angle 
of the otber, have alfo their fedes recipro- 
call namely thofe which contein the equal 
angles, they {hall alfo be equall. ὦ 


-ConftruGion. 


Thefe parallelograms I Band I L, areequall, and have 
theanglesC IH,andK IG, equall, Therefore ate the 
fides reciprocally proportionall , namely as CTtoI G, fo 
K ItolI H. “1)6- 
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Demontftration. 


Let the fidesHI and IK α 
come togetherin one right line 
in the point I, then fhall TC. 
and I G (by reafon of their e- 
quall angles) alfo make one 
right line(as may be under- 
{tood by the 13, 14 anars pro- 
pofitions of the firfl book) then : ᾿ 
produce τῆς fides L G and 8. Bore Ἵ, 
H, till they concurre in the 
point A, making the parallelogram A J, forafmuch then, 
as the parallelogram I L isto the parailelogram 1 A, as I 
B is to the fameI A, and chat (by the firft propofition of this 
book) is tol Gand Καὶ Ito 1 H,in one & the fame pro- 
portion, irfolloweth (δ) the 11 of the 5 book) and (by the 
fecond Definition of. this book) that the fides of the paralle- 
lograms are reciprocally proportionall. 

Secondly, ifthe angles be equall, and the fides recipro- 
ay be propottionall, then are thofe parallelograms ¢- 
quall. | 


Demontftration. 


Forafmuchas C I isto I G,as Καὶ Tis to I H, that is (δ) 
the firft of this book) as the parallelogram I B isto I A, and 
L Ltothe fame 1A, it followeth (bythe 9 of thes 600k) 
that the parallelograms 1 B and I Lare equall. | 


Yy The- 
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Theor. 10. Prop. 15. 


In all equal Triangles which bave one angle — 
of the one equall to one angle of the otber,, 
thofe fides are reciprocall, which include 
the equall angles, and thofe Triangles, 
which baving one angle of the one equall 
to one angle of the otber, bave alfo their 
fides which doe include the equall angles 


reciprocall, are alfo equall. 


Demonttration. 


This propofition fpeaketh of Triangles, like as the for- 
mer of Parallelograms, wherefore, forafmuch as the Tri- 
angles IH Cand IK G,jin the former diagram, are the half 
of the parallelograms1 Band IL (by the 34 of the firft 
book ) and that the fides which doe include the equall an- 
gles are the fame, it followeth (dy the 15 of the 5 book) that 
the Triangles have the fame proportion the one to the o- 
ther,thacthe parallelograms have the oneto the other, 
it is then evident that the P ropofition ts true. 


The 
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Theor.11. Prop. 16. 


_ If tbere be four right lines in proportcon, the 
_” right angle figure made of the extreams, 
is equall to tbe right angle figure which % 
conteined under the means , and if the 

right anes figure conteined under tbe ex- 
streams, be equall to the right angle figure 
which is conteined under the means, then 

ave thofe four lines in proportion. 


Conftruction. 


The four right lines ΟἽ, 1D, 
E J.and I B are proportionall , 
namely, as C Ito ID, foEltol 
B, therefore the right angle figure 
which is made, of included with 
che firft and the fourth, namely, 
with LC and I B is equall to the 
right angle figure included of the 
wo means, namely, of I Dand 
and 1 B;as 1B A C equal to 1D 
FE. 


Demonftration. 

Fora{muchas the right angle figuresare recip rocally pro- 
portioned , therefore ase they equall, (by the 14 of this 
book. ) Secondly , if che right angle foures 1 B AC 

, Yy 2 and 
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andI Ε Ebe equal,then are they reciprocally proporti- 
oned , by the aforefaid 14 of this book. it is then evident, 
that che tour lines C 1.1 D,E Fand IE are proportioned, 
Theor.12. Prop. 17. 
If there be three right lines in proportion, 
toe right angle figure that ws included of 
or under the extreams , Τρ equall to the 
_ Square tbat is made of the mean, and af 
the right angle figure which is made of 
the extreams,be equall to the {quare of the 
mean, then are thofe three right lines pro. 
portionall. : 
The Demonttration of this Propofitionis in effe¢ all 
one with the former, the difference is, that here is {poken - 
of three lines, and there of four, which if we here take the 
mean twice (whereof commeth the fquare) then is the 


work all one with the former propofition, to bring four 
lines proportioned, where the wo meansare equal. 


Probl.é. Prop. 13. 
Upon aright line given, to defcribe a right 
line figure like, and in like fort (etuate, to 


aright line figure given, — 


ἐν Conftruction. - 
The tight line given is G F, the right line figure is A 
BCD, 


οἰ glike fituate, and by the fame ceafons are alfo proved, tha 
| th 
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B.C Ὁ, dividethe fame figure into two Triangles (which 
may be doneinall right line figures , of how many fides 
foever,& the number of triangles wil be leffe by two then 
the number of fides\which are D B A & DB C,then(dy 
the 23 of the firft book) make upon the line GF an angle 


in the point G, equalh to the angle B A Ὁ. andin F make 
another angle equall to BDA, the lines which make 
thefeangies are GH and F H,which concurrein the point 
H, make alfo upon theline H F two angles, asin Han an- 
ele equall to C B D, and in F, another equall τὸ CD B, 
The lines which make this angle concurrs in the point Εν 
then is the figureG HEF) deferibed. upon the line GP, 


and in like fort firuated unto the fioure AB D. 


- Demonttration.. 


τ΄ Forafnuch as theangles H GFand HF G are equall 
to the anglesB.A D and B Ὁ A(by the 32 of the firft book) 
che angles GH Fand A b D,arealfo equall , and (by the 
fourth of this book ) are the fides, including equall angles 
proportioned that is GEtIGH, δ HFw AD,a AD 


‘to BA and B D,the Triangles GH FE and ABD, thenare 
t 


ξ 
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the Triangles HEF and BCD are alike ficuate, and 
therefore the whole right line figure G HE B, alfo alike 
fituated τὸ the given igureA BCD, 


Another way, 


᾿ Extend theline D A το]. that DI be equall to the gi- 
ven line G F, then draw from I a line parallel co AB, 
which fhall touch the produced line D B in the poinc K, 
and from K draw another line parallelto B C touching the 
produced line inthe point L, then is the figure DIK L 
equall, and like fituate to the figure FG H E,made up- 
on the line D I being equall to the given line, the truth 


whereof may be underftood by the 2,4, and 6 propofitions 
of this fixt book. 


: ee οἰ σον — . Nhs | ; Ἶ ΄ 
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Theor.13. Prop. 19. 
Like Triangles are one toanotber in double 


proportion that the fides of like proporti- 


On 47. 
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Conftrudtion. 


Thefe two Triangles A B Cand Ὁ EF are alike fitu- 
ate, therefore is. the proportion of the Triangle Ὁ E F to 
the Triangle AB C doubleto the proportion of the pro- 
Portionediides, namely,as D Ero A Band D Fro A C. 

) Demonttration. 

Seek firfbof all, (bythe τα propofition of this book) a tine 
which fhallbein propottionto AC, as AC is to DF, 
(chat is in a third proportion) which line is D oo 

| raw 
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draw the line E G, then (6y the fecond pars of the 15 propo- 
fition) are the Triangles DE G and ABC equall, in re- 
fect of the equality of the angles A and D, wherefore 
(by the 7 of the fift book) hath the Triangle DEF, fuch 
proportion to the Triangle AB C,astoD E G, andthe 
Triangle DE F hath tothe Triangle DEG, as the line 
DEtoDG (bythe firft propofition) therefore, forafmuch 
asthe three lines Ὁ F, A C,and Ὁ G are proportionall, 
chen (by the 10 Definition of the fiftbook) the proportion 
of D Fto D G (being equall to the proportion of the Tri- 
angle DEF, to the Triangle A B C)is double to that of 
DEtoA C: ic is then manifeft, thatthe propofition 
is true, and thereto doth Euclide {et down this Corallary. 


FE, 


D GF A, C 


Hereby it is manifeft, that if there be three right lines © | 
in proportion, as the firft is tothe third, fo isthe Trian- | 
gle defcribed upon the firft,co the Triangle defcribed up- 
onthe fecond, if the fame Triangles be like and in like 
fort fituate, for ic hath been proved, that as theline D E is 
to the line Ὁ G, fo is the Triangle DE F,to the Trian- 
gle AB Cr nae 

Andhereby it isto be noted, chat that which in the τς 
Definition and more following Propofitions is faid οἱ 
double proportion, muft be underftood as well of 4 leffer,» 


Or 


I an Se? ga OI ci τ τ ESE rai 
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ora greater proportion, for by the intent of thes Propofition 
is the proportion of the Triangle. A B C to the Triangle 
_ D EF, double tothe proportion of the proportioned fides 

AC to:DF, although the proportion of the Triangle 
ABC toDE Ε is leffe then the fides AC to DE, 
wherefore, forafmuch as the leffer Triangle iscompared to 
the greater, likeas alfo the leffer fideto thegreater, it is ( by 
the 10 of the ς book) that the proportion is lefle then a 
whole, wherefore, by the intent of this propofition,it is to 
be underftood, that the proportion of this Triangle ABC 
tothe Triangle D E F is double as little, as the proporti- 
on of the fide A C to the Πές Ὁ F, and likewife to the 
contrary, the proportion of the Triangle D E Fto ‘the 
Triangle A B C, is doubleas great as the line D Eto the 
ΠΠΘᾺ 6, 


Theor. 14. Prop. ἡ 
Many feded figures right lined, which are 
like fetnate may be divided into like Tri- 
angles fitugted,equall in number, and of 
like proportion to the whole, and the one 
of thofe many fided figures is to tbe otber 
figure in double proportion, that the one 
of the frdes of like proportion, 7s to one of 
the fides of like proportion, ς΄. 

| Conftru@ion sonia 

Thefe two many fided figures ABC DEB » en 
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HIKLMN Oarelike fituate , therefore they may be 
both of them divided into as many Triangles, and like 
fituate; the one as the other, which to do, craw from. one 


angle in each figure, (which are compared the one to the 
other) his lines to each angle of the figure, as from C to 


ἯΙ N 

A, to G,to F,andto E, and from K thelike to H,O, N, 
M, L, fois each figure in five Triangles divided, which 
in the firft figure are C AB, C GA,CFG, C E Fand 
C Ὁ E,and in thefecond figure K HI, KOH, K NO, 
KM NandK LM, thefe Triangles have equall propor- 
tion, the firft Triangle of the firft figure, to the firft Trian- 
gle of the fecond figure, and thetollowing to the follow- 
ing. 


Demonftration. 


Forafmuchas the fide B Cis to the fide B A, as 1 K Js 

to 1 H, and that ehofe fides include equall angles B and I, 
thofe Triangles C A Band K I Hare equiangled (dy the 
6 of this book ) and(by the fourth propofition) hath B Cor B 
A fuch proportion to A C,as 1 Καὶ or IH hath to KH, 
wherefore the TrianglesC A Band KH 1 are alike, and 
like fituate, and by the felf fame reafon alfo, the Trian- 
| Lz gles 
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gles C Ὁ Eand K LM, furthermore feeing that the angles 
B A Gand TH O are equall, as alfo BA Cand] HK, 
the angles remaining of the TrianglesC Ὁ A andK Ὁ H, 
namely, C Α Ὁ and KH Ὁ arealfoequall, and they be- 
ing included with proportioned fides AC and AG, and 
H K and HO,the TrianglesC G A and KOH are alfo 
proportioned, and alike f{cituate, asalfo by the fame rea- 
fons the other Triangles remaining, | 
Secondly, forafmuch as the Triangles C ABandK H 
Fare like {cituate in forme, equiangled with fides propor- 
tioned, hath alfo (by the former propofitios) their propor- 
tion one to another, double tothe proportion of their pro- 
portioned fides, and that each like figure in forme and {ci- 


‘tuation , may be divided into like Triangles in number 


and form, it followeth )by she former Propofition) and (by 
the 12 of the firft book) that the proportion of the whole 
igute AB CDEFG , is tothe whole figure HIK L 
MN Ο alfo double to the proportion of the fides, which 
ftand in likeproportion one to another. | 


Theor.15. — Prop. 215005... 
Right line figures, which are like to one and 
tbe fame right line figure, are alfo the one 
to the other alike. Whey aee 


Demontftration. 


» The truth of this Propofition is evident, by the ΠΡ com- 
mon fentence, look farcher hereof inthe 8 Propofition. of 


this book. oa Sisal 
The- 


—_ ---- - A 


Euclides' Elements. 235 
Theor.16. Prop. 22. 

Ifthere be four right lines proportional, the 
right line figures allo de{crebed upon them 
being like and in like fort fet, foall be pro- 
portionall, and if tbe right line figure de- 
{eribed upon them be proportionall, thofé 

right lines alfo fall be proportional. 
Demonttration. 


Forafmuch, as (6y the 20 of thw book ) the propostion of 
the figures which arelike fcituate, are double to the pro- 
portion of their propottioned fides or lines, ic followeth 
(by the fixt and [eventh common fentences) thar this propo- 
fition is true. 


al cg ei DOE NET «0, a χορ, 92. 
Equiaugled P aralelograms have the one to 
tbe otber, that proportion which ws compo- 


fed of their fides. 
Conftrnction. 


Thefe two parallelograms have the one to the other, 
that proportion which the produé of their fides doth com 
pofe, namely the parallelograms ABC D and EFGH, 
are equiangled, therefore is the proportion of the paralle- 
ἱορτα A BC DtoE F GH,as the proportion which is 

ZZ 2 pro- 
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produced of their fides, 
BE KA pR of ABtoEF, and BC 


set τὰΣ ᾿ to. Ε G, oras ΑΒΊΟΕΟ 

3 andB CtoEG. 
Demonftration. 

Wes G 


Let us ΠΗ take the 
parallelograms toberight 
angled, and forafmuch as 

D C (by the fift definition of 
this book ) the produé of A B, with B C, to the produ@ 
of EF with F G,isa proportion compofed of the pro- 
portion of the lines A B and B C the power thereof com- 
pared to the proportion of line to line, asof F G to FE js 
in proportion one and the fameto the power of parallelo- 
grams, it followeth that the parallelogram A BC D hath 
{uch proportion to the parallelogram E F G H, asthe lines 
ΑΒ with B C isto the lines E F with F G, their propor- 
tioned fides. in eal 

Butifthe parallelograms be not right angled; as here, 
where the angles B A Dand F E H are equall, let. there be 
drawn the perpendiculars BK and FL, then hath Β Καὶ 


G F 


a pS oe ONE  μα 


fuch proportion to F L,as AB toE F,as may be under- 
ftood by the fourth of this baok) {ecing that the produd ᾿ς 
; the 
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the bafe with the perpendicular doth produce the power 
of the parallelogram, we may conclude (by the'r2 of the 
fift book and by the former demonjtration) that the Propo- 
fition is true in all parallelograms,which can be underftood 
alfo, in regard, that Parallelograms hath two proportions 
to becompared the onetothe other, namely, the propor- 
tion of height, and the proportion of the oafe, like as can 
be underftood (by the fir/t propofition of thw book.) 


Theor. 18. Prop. 24. 


In every parallelogram, tbe parallelograms 
about the diametient or diagonall, are like 
unto the whole, and al(o like the one to the 
otber, 


Conftruction 


In this parallelo- 
ram N W ZQ ,the 
Brralldiborains OGI Wap hs τς 
Q ,and MW Χο, 
doe ftand upon the 
dagonall WQ., and M 
they have the angles 
Q W common, there- 
fore they are like unto 
the whole, and alfo 
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Demonttration. 


Forafmuchas M G Tis parallel τὸ W Zand X G O,pa-: 
rallelto WN, and that the diagonall line WQ doth 
pafle through che point G, thatis common, it followeth 
(by the 29 of the firft book ) that the angles X WG, 
W GM, I1GQ, and GQOare equall , as alfo MW 
G,X G W, 0 GQ, and.G QI, and the fides which, in- 
clude equall angles, are proportionall (6) the fourth of 
this book) namely, as X W to ΧΟ. fo EGtol Q_,and as 
W MtoMG, foGO to0 Q, theanglesof the paralle- 
lograms G.X.W M,and QIG,.O arethen equall,and the. 
fides proportioned, and there forealike {cituate, and by the 
fame reafonis alfo fhewed, that the fame parallelograms 
arealike, and in like fort fcituate to the whole parallelo- 
gram N WZQ, wherein they ftand, and that the Propo- 

fition is true. δὶς 


Probl..7.. Prop. 25. 

Unto 4 right line figure given, to defcribe 
another figure like , which ball. allo be 
equall unto another right line figure gi- 
gen a | 

Conftruction, 


The right line figures given areA ΒῸ Ὁ Eiand W, it 
is required tomakea right line figureequalltothe figure 
W, and like,and in like fort fcituate,to the right line σις 
ABCDE. _— Todothe fame. ai 

Reduce the figure W intoa Triangle of the fame quan- 


tity, 
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tity, andthen into a Parallelogram (by the 45 of the firft 
book rand then into a Square (by the 14 of the fecond book) 
Reduce alfo thefigure ABCD Eintoa fquare, as EN 
OP, ferthofefquares the one within the other, (#y the 
working of thers of the fecond book) and fet one fide of the 
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fight line figure, as AE, fothat it doe make with the 
fide of ἘΞΝ together, one tight line, as A ΕἾΝ, andthe 
leffer fquare within the fame,as E H G F:thenis AEHN 

in oneright line , then from the angle E of the right line 
figure A BC DE. Divide the figure into three triangles, 
by drawing two lines fromthe angles Band C 45. B and 
EC, thenfeek (bythe r2 of ths Book) a line which hath 
proportion toE D, like as thefide of the fquare EH hath 
toE N, which isE [fer that from Etowards D,comesto 
I. And fromthe point! draw lines parallel to the lines of 
the triangles, or fides of the figure D'C, C Band B A,as 
the lines IK, Ki'Land LM, thenistheright ling cen 
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M L K Iequall to the right line figure W, and like unto 
the sight line figure ABC Ὁ E, in form and fituaticn, 


a Demonttration. 

Foras much asthe fides of the triangles of the’ figure 
M L K I Eare proportioned to the fides of the figure A B 
C Ὁ E(each of them to that to which itis compared)then 
are they equiangled (by the fixth of this Book) and like fi- 
tuate, (dy the τ ὃ of the ) the whole figuresalike MLKIE 
like A BC DE. Seeing then that (dy the το and 20 of 
thw Book ) the proportion of the figure ABC DE tothe 
proportion of the figure N L KI E, isdoubletothe pro- 
portion of the fides, namely, EDandEI , as alfo the 
{quaresE NOP to EHGF, doubletothat of EN to 
EH,andtharE Ὁ isto EI,asE Nto EH. It followeth 
(45 we may conclude by the 11 of thes Book, andbythe fixt 
common [entence. ) Thatthe proportion of the figure A BC 
D E,istothefigureM LK IE, thatis, the {quare EN 
O P,cothefquareB H G F, as thelame fquare EN O P 
istothefigureM LK IE, and bythe 9 of the 5 Book , the 
figure M LK I Eisequallrothefquare EH G F, which 
is alfo equalltothe figure W. The right line figure M L 
KI Eisthen equall to the figure W, and like fituare to the 
figure ABC D E, as the Propofition requireth. 


Theor. 19. Prop. 26. 
If from a Parallelogram be taken away a- 
. notber Parallelogram like unto the whol, 
and in ake fort fet, having alfo an.angle 
common with it , then i the Parallelo- 
gram about one and the {ame Diagonal 
line with tbe whole. Con- 


aa a ψ ξεν τῶ RIT em, a — 


commmion angle, andthe ftanding upon the fame Diagonal, 
or Dimetient, fo here by che commonangle, ἀπά ες fitu- 


Theor. 20. Prop. 27. 
I f upon the balf a right line be made a Pa- 


rallelogram, and upon a part of the fame 
ine be made another Parallelogram , in 

- fuch fort that a P arallelogram made upon 
the part remaining , like unto the firft, 
and in like fort fituate and landing upon 
thefame Dimetient , then tlie Paralle- 
logram ftanding upon the balf Line,grea- 
ser then that which ftanderb upon tbe 


firft part 


_ Conftrudcion. 


_ The rightlineis Ε Ὁ, the midft of the line 15 Ε΄. upon 
the half line E Fis made a Parallelogram'F P, and upon a 
art of theline, asupon D L is made the Parallelogram 
DI, fo that a mien ae’ upon the pare erie ὁ 
aa As 
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| ore As upon Ε L,name- 

ot ME icy Q, ΝΗ: ly, theparallelogram. 
fog boo Py and iin like fore ἢ. 
Pp: fh Als How hand tuate, then is the pa- 
; Ἶ εν ἔς, xallelogram FP grea- 
[6 terchen the parallelo- 
gram DI, and alfo 
- ores then the pa- 
τ ΕΣ ΤΠ οΙορταῃ DN , in 
ey BYR eae πα char. BUR ie 


it Σ΄ 


Sawright ling. τον. 0 


Demonftration. 


For as much as the Figures F Gand FE Care equall (dy 
the 26 of thes book) 25 alo F Land EP equall (bythe 23 
of ther book.) [τ followeth that the. parallelogram F P is 
greater then DI, by the parallelogram AI. Secondly, 
fecing thac F Mand ΕΝ are equall’ (by the afore/aid 3 6 of 
the x Book) as alfo.the fuppliments. A Mand AK ( by the 
43 Of the Ὑ Book )it followeth , thac if we rake like things 
from likethings; that D Nand N A\togetherareequal τὸ... 
F PrItis thenevident, that-F P isalfo greater then DN, 
bythe figuireN A: RPE R RS 


Probl, 8. Prop. 28, δὰ 


Upon a given right line  tomake two Pa- 
raltelograms of one and the fame beight,. 


whereof the one {hal bein formand fetu- 


ation, 
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ation, like to a given P arallelogram,ana 
the orber {hall be in quantity, equal to a 

right Tine figure given , ( if tbe figure 
iven doe not exceed a parallelogram, 
made of the half line given , and in like 
fort fatuate’s toa parallelogram given ) 
and wanting in figure, by the parallelo- 
gram firft named, to the filling up of tbe 

line given. if | 

| Conftrudtion. 


_ Thegivenright line is Ὁ C,the Paralielogram (where- 
unto:fhall be made a parallelogram like, and in like fore 
fitviate,) is B,and the righcline figure, (wheretinto fhall be 
madeupon theright line given, a parallelogram equal to 
the fame figure) is A, which parallelogram fhall want in 


figure Gof the filling thereof,namely of theline given) by 


a parallelogram liketo B, andin like fore ficuate, todo 

this.) Gi. | | : 

"Divide theline D C,in two equall parts in the point 

O, and uponthehalfline D O (ὁ) the 18 of this book) de- 

(δε a right line figure like unto the parallelogram B,& in 

like fort Gtuate, whofe fides fhall be in like proportion the 

one to theother, as the parallelogram B, namely,as Ὁ ἃ 

toG F, fo Q Sto G O, whichis the parallelogram OD 

FG, and produce F G to B, and draw theline C E pa- 
rallelt6. O'G, making ΤῸ τῆς parallelogram CO Grr c 
quallto O DFG,, now if the right line figure A were 
| - Aaa2 equall 
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equall to CG. the 

fT iicesnereilas anyones eee SiR. finith’t. But A 

: Ἢ is fuppofed το ὃς [ες 

then G C bya ‘certain 

figure reduced into a 

- Parallelogram, in the 

fame. proportion (by 

the 25 of this book and 

JUS ol thers of the fame ) 

O P Ὁ which parallelogram 

t is ΓΗ (the ἀἰβεζεηες 

between C:O and the 
figueA.) 

This TH applyed 
within O F, having 
an angle common 
with the fee in the 

which ὅγ the 26 of thas book fhall ftan | upon the 
Paonl D G hee ἀπ th IL toM onthe one fide, 
and to K ontheother fide, producealfo H L toP, then I 
fay that the parallelogram C L (ftanding upon the mg 
part of the given line C D, namely, upon the part C P) is 
equall to the right line figure A, and doth want in figure 
iy a whole line C D, by the parallelogram L D, ftand- 
ing upon the other part PD, which parallelogram L D is 
like to the parallelogram B, and in like fort fituate. 


Demontftration. 


Forafmuch as the parallelogram D G is equall to the 
right line figure A, and to the parallelogram IH toge- 
ther, and thatthe Gnomon I L H FD Ois alfo equall 
tothe faid figure A the fupplement M His ¢equall ro ee 
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fupplement L O (by the 43 of the firft book) and M P is 
common to them both, wherfore the whole parallelogram 
DH is equalltothe whole parallelogram DI But DI 
isequalltolC (bythe firft of this book) by reafon that 
© Cis equall to Ο D, and 1 C isthen equallto DH, to 
this adde LP commonto both, then is the whole paralle- 
logram C EL equall to the whole Gnomon ILHFDO, 
andit is proved that the fame Gnomon Is equall co the 
figure A, and upon the pare of the line C D remaining, 
P Dis made the parallelogram, P M like unto B, and in 
like fort feuds fat ftandech upon. the fame Diagonall 
line G Dy, which was required to be demonftrated. 


Probl.g. Ῥτορ. 20. 

Upon aright line given, tomake a Paralle- 
logram equal to a right line figure geven, 
and exceeding in figure by a Parallelo- 
gram, like unto agiven Parallelogram. 


Conftruction. 
The given right line is O R, the right line figure given 
(whereunto is required upon the fame line O R,.to make 
“an equal parallelogram)is A,and the parallelogram where- 
unto the exceffeis required tobe like, is B, it is required 
upon the line O R to. make a parallelogram, equall to A, 
andexceeding in figure by-a parallelogram like unto B. 
Dividethe line O R into τον ραν in the point 
I,and upon the halfe line O I defcribe. a parallelogram, 
tike unto B, (4y the 18 of thes book) and in like fort ἄρσις, 
| whofe 
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whofe fides fhall have the fame proportion, namely, as 
XY toXV,folOtoOL, thenreducethe figure A in- 
toa Triangleequall tothe fame (by the 44 ofthe firft book) 
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and again that Triangle into a parallelogram equall to the 
fame (by the 42 of the firft book) and laftly, reduce that pa- 
rallelogram into the height of the line given (by the 44 
of the firft beok) that is OR, and there thall come the 
breadth O T or R Q, with which breadth make the paral- 
Ielogram O Ὁ, and extend thelines R Oto H, and QT 
to N, extendalfo MIto P,then from the point N draw 
a line parallel to T L, through the point H to’ K, and ex- 


tend 


So St in a SR oe. ae eee σὰ, 
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tend M Lto K,to make the figure compleat: Then fay, 
that the parallelogram N R is equall to the given figure 


A, and exceeding the fame by a parallelogram, namely 
N O, which is like and in like fort firuatecto B. 


Demontftration. 


Forafmuch as the parallelogram N M 1s equall to the 
ayallelogram O M together with the figure A, it follow- 
eth that the Gnomon K LO IP Nis equall το the figure 
A, and (by the 43 «of the firft book) the parallelogram. or 
fupplement O Kis equall to O P, which O P ts alfo e- 
quallto PR ( by the firft of this book) therefore the paralle- 
logram N Ris alfo equall to the figure A, together with 
the parallelogram N O, which N O is alfo (by the 24 of 
this book) {πὸ and in like fort ficuateto Ὁ M,and the fame 
O M is proved tobe like to B, therefore alfo N O. is like 
to\B,.which was required tobe demontt rated. 


«Theor. 21. . Prop. 30. 
Todivide a right line given, by extream 
and mean proportion. oe” 
Conftrution. - 
The given right line is A B, divide the fame line AB 
into two parts, according to 11 propofition of the fecond book, 


asin F, thenisthe fameline A B.divided in the point F,ia 
extream and mean proportion. 
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Demonttration. 


Cc. B Forafmuch as the 
ghrnehs sagen eine εὐ ΠΑ͂Ν right line fi ure ine 

cluded with A B 
G andFB, as FBC 
Rains wb aie ahah ὁ δ μεν E is equall to the 
: fquare of A F, as 
: the fquare AFGH, 
: itfolloweth (ὁ she 
bestesssteeteieeseseeesceradees νιν Ἐς £7 Of this book) that 
i A. H theline ABis divi- 
ded in extream and mean proportion, that like as A B τὸ 


AB foAFtoFB. 
Theor. 22. Prop. 31. 


In right angled Triangles, the figures made 
of the fide fubtending the right angle, is 
equal to the figures made of the fedes com- 
prebending the right angle, fo that the 
aid three figures be lake and in like fort 
fetuate or de{cribed. 

Conftruction. 


Upon this right angled Triangle A BC, doth ftand 
three right line figures like and in like fore firuate or ἐς: 
{cribed, as D, Eand F : the figure D doth ftand uponthe 
fubtending fide of the right angle, I fay, thatthe faid ἡ 

gure 
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eure D is equall to the two figures Eand F, being mace in 
like fore to the figure D, and ftanding upon} the other two 
fides of the Triangle AB 
and AC, comprehending 
theright angle.” 


Demonftration. 


Forafmuchas (by the 47 
of the fir{t book) the {quare 
of the fide B Cis equall to 
the two fquares of the fides 


{ubtending the right angle, | 
namely, of the fides. AB and A Ctogether, and chat (ὅν 


the 19 and 20 of the fixt book) the proportion as well of 
{quares,as of like formed Triangles, and all other like 
formed right line figures, are double τὸ τῆς proportion of 
their proportioned fides, it isevident (dy the rx of the fift 
book) that the figure D is equall to the two figures roge- 


ther Eand F. | 
Theor. 23. Prop. 32.° Ὁ 
If to T riangles befet together at one angle, 
having two fides of the one proportionall 
10 two fides of tbe other, (Ὁ that their {des 
of like proportion be alfo parallels, then 
the orber frdes remaining of thofe T rian- 
gles ball be in one rigit line. 
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Conftruction. 


Of thefe two Trian- 

a sls ABC & CDE, 

ἣν is the fides A B propor- 

As tionedtoC D, as CB 

/ Ν Ὁ is τὸ ED, and AB is 

/ \ parallel to C D, andB 

) Cro D E, and the an- 

/ gles C doe touch one 

| another in the point C, 

ΚΕ: wherefore the fides A 

A C EC and C E doe ftand 
in One right line. 


Demontftration, 


Forafmuch as C Ὁ falleth upon the parallels CB and 
ED, and C Bupon the parallels A B and CD: it fol- 
loweth (4y the 29. of the firft book) that the anglesC DE, 
BC Dand CB A are equall, as alfo the angles DCE 
and B A C,andalfo DE Cand B C A, the three angles 
upon thelineE C AinC,asBC A, BC Dand DEC, 


areequallto the three angles of the Triangle, any one of 


the two, which (dy the 3:2 of the firft book) are equall to 
two right angles, it followeth (bythe rq of the fame firft 
book) that A C E (being the fides of the two Triangles 
are one right line, | 


The- 
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| Theor. 24. Prop. 33- 

In equall Circles, the angles bave one an 
the fame proportion tbat the Circumfe- 
rences have wherein they confift,whetber 
the angles be fet at tbe Centers , or a tbe 
circumferences and in like fort are the Se- 
ors which aredelcribed upon the centers. 


Conftruction. 


Thefecircles A B Cand DEF are equall, therefore 
are the angles C to E,and Ito ἢ in like proportion the 
one to the other, like the parts of the circumference 
whereupon they ftand, namely, as A Bisto DE, and in 


like nrannerarethe angles of the Seétors in proportion, 
one to another, as the part of the circumference is where- 
upon they ftand, namely, theangle Ito the angle Hy, as 


the part A B isto the part Ὁ E. 
Bbb 2 De- 
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Demonftration. ) 


Forafinuchas if both the Circles whole Circumferences 
equally were divided intoas many equall parts, as could 
be imagined , and thofe equall parts in: both the Circles 
drawn with lines from poiat to point, (of thofe divifions) 
thofe lines (by the 29 of thethirdbook) are all equall; and 
if from the Center, there be made upon: the fame 
lines as many Triangles , bydrawing from the Center 
to cach point half Diameters, then are thofe Ifofcheles 
Triangles equall, and the angles in che Center equall. 
( by the hi and eighth of the firft booke) if then in. 
each circle, there were made by chance any fuch: angles, 
by adding fo many of thofe parts together, as is. required 
Chow many foever) thofe angles thall contein each of 
them fo many parts of thecircumference, fo chat thofe.an- 
gles fo added, fhall be fuch parts of four right angles as 
the whole parts of their angles takenin the circumference, 
is cothe whole circumference. “ 3 

It followechthat (y the rz of the fft book). the angles 
added in the center, have fuch proportion one to another, 
asthe parts of the circumference fo added have to the 
whole, wherefore the angleI hath to theangle H fuch pro- 
portion, as the parts of the circumference A B hath to Ὦ: 
F,and (by the 20 of the third book ) the angles at the cen- 
ter are double to the angles at the circumference, fo that 
the angle Tis double to the angle C, and (Ὁ is H to E, it is 
then evident (dy the 15.0f the fift book) that the angles Κ᾿. 
and Ealfo are proportioned like as the parts of the circum- 
ference, whereupon they ftand, that isas A BtoD E. 
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Secondly, the Sectors of the Circles A1B, andDH E, 


have fuch proportion on¢ to another,as the angle I hath to 
the angle H, or as thearch A Bhath to thearch Ὁ E, and 
the fame whichis faid of arches is true (4y the.11 of the 


fift book) alfoinangless 


Demonftration. 


τς Porafmnch as the center inall places is equally diftant 
fom thecircumference (by the 15 definition ) that all half 
diameters of a circleare equall , and doe.all of them fall 
(as it were) perpendicular upon thecircumference, and we 


. may conclude, chat likeasinthefirft propofition, of the 


fixth booke).is 14 of Triangles of equall height, it is 
there {hewed that thofe Triangles are τη proportion one 
toanother, likeas their bafes, even fo herealfo of Circles 
{ectors ; forthey arein proportion one to another as the 
parts of the circumference whereupon they ftand. 


Ana herewith one fix Booksof EUCLIDE ended. 
There be hereafter 4 ded certain Propofitions, which although 
theybe not RUC LID E 5, ye becaufe they are both witty 
and ufefull, I thought it good not to omit them, they are fix 


in number, whereof the firft #4 Probleme, and the ref are. 


Theoremes.. 


The end of the fext Book of. Euclide.. 


eal 


254 T be fexth Book of 
ARBOR RAE ἘΣ ΣΕ ΑΣΑ Ν 
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Propofition τ. 


To make two right line figures , like and equal , and in 


like fort fitwate, unto aright line figure given, which fhall 
alfohave a proportion given, 


Sy 
ζὰ 
oy 
κὰ 
(ὦ 
ἕὰ 


Conftruction. 


The right line fi- 
gure (to which the 
other two figures fhal 
be together equal,and 
alfoalikein form and 
ficuation) is L, and 
fuppofe the line AC 
of the figure L be divi 
dedin.the poine I (by 
the 10 of the fixt book) 
into fuch proportion 
asis required that the 
figures fhould have 
fixt book) findea mean 
I C, whichline is I B, 


one to another, and (by the 13 of the 
proportionall line between A I and 
Jet chat line 1B ftand right angled Upon A C in the point 
I, and draw thelines A BandBC 


,and upon the fame de- 

{cribe (by the 18 of the fixt book) two tight figures like to 
L,and inlike fort fituate, as Hand K, 
De- 
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Demonftration. 


Forafmuch.as theangle AB Ὁ is a right angle, as ἐπ 
the 13 propofition of the fixt book is fhewed, and that (dy 
the 8 of the fixt book) the Triangles 1 B A, 1C Band ἃ 
B C,are equiangled, and that (y the fourth of the fixt 
book) the fides are proportioned, namely, A B to B C, as 
Altol B,and 1B tol C, therefore (y the tenth Definiti- 


. and 19 of the fift book) the proportion of AL to IC is dou- 


ble to tharof A B to B C, andthe proportion of the like 
formed figures, as of Hto Καὶ isalfo double to that of the 
lines A Bto BC: itfollowerh (bythe rr of the fift book) 
that the proportionof H to K, is alike, and (by the 31 of 
the fixt book) are theright line figures H and K together 
equall to.L, which was required to be proved. 


~ Propofition 2. 

If two right lines ‘cut one another obtufe angled wife, and 
fromthe ends of thofe lines which out one another be drawn 
lines perpendicular to either line, the lines which are be- 
tweenthe ends, andthofe perpendicular lines are cat rect- 


procally. 
ConftruGion.. 


The right lines A | | 
Band BC doe cut ς E 
one another obtufe- BES erie 


\ 

ly in the point I,and | \ 
the perpendicular line eo \ 
from the point E fal- 


ling upon the line 
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B C inthe point B, andalfo from the point C, upon the 
line A E inthe point A, then I fay, thar the parts of the 
lines A Eand Β C from the point I are reciprocally pro- 
portioned, namely, AltoI C,foBItol E. 


Demonftration. 


Forafmuch as the angles C and Eare right angles, and 
thatthe angles AI Cand BIE are equall (by the rs of 
the firft book) it followeth ( by the 32 of the firft book) 
by confequents, that the angles AC I and BEI are e- 
quall, and ( by the fourth of the fixt book) are the fides 
proportioned, fothat ALis toIC,as BI istol E. 


Propofition 3. 


If two right lines make an acute angle, and from their ends 
be drawn to cach line perpendicular lines cutting the fame, 
the tworight lines given fhall be cut in reciprocal propor- 
tion as the fegmentswhich are aboutthe angle. wh 


ConftruGion. 


B _ Thefecworightlines A B and 
'. A C.doe includean acute angle 
in A, and from C is a perpendi- 
Cular line drawn upon A B in the 
point H, and another from B up- 
onA CinI,thenis AB to AI 
in proportion as A C is to AH, 
andas A Cisto AB, fois A H, 

to AT, 


? 


| De- 


ed 
᾿ sree: ad, 
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Demontfiration. 
ΠΑ ΓΛ ἢ. as the two Triangles Ἀ1ΤΒ and AHC 


hath the angle. A common to both, and the equall right 


angles Land H (then asin the former is fhewed) they are e- 
quiangled,and the fides {ubtending equall angles are pro- 
portionall, where hence it'is evident, thatthe Propofition 
istrue. wiley 


Propofition 4. 


If in a Circle be drawn two right lines cutting the one the 0- 
ther, the fections of the one, to the feétions of the other, 
foall be reciprocally proportional. Y | 


Conftruction. 


In this Circle doe the 
right lines RM and WE 
cut through the one the o- 
ther in the point I, there- 
fore are the parts of the 
lines reciprocally proporti- 
oned, namely,as IM tol 
F, fo WI tolIR. 


sto M.. Demontftration. ᾿ 
Forafinuch as the right angle figure made of [ΓΜ and I 


F 


ΠΕ (by the 35 of thetbird book) ts equall to the right angle 


figure made of 1 W and I Fyand that (by the 14 of the fixt 


. book) the parallelograms made of the faid lines (by this 


Propofition the fides which hereare the parts or fegments 
of the faid lines by this Propofition) are proportioned ,itis 
evident, that the Propofition is crit. 

Ccc Pro- 


ene 
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Propofition 5. 


If from a point given (upon 4 plain {uperficies) be ΩΝ 
right lines tothe concave circumference of the Circle,thefe 
lines fhall reciprocally be proportioned with their parts ta- 
ken without the circle,cy moreover ari cht line drawn fron 
the [aid point, and touching the Circle, fhall.be a mean: pro- 
portional, between the whole line andthe utter part or feg- 
ment, : 


Conftrudtion, | 


The point without the circleis P, the lines drawn with- 
in from thepone P to the concave fide of the circumfe- 
renceof this Circle, are P R and P F,and the touch line 


isP B, and the parts taken without the Circumference, 
areP Gand P F,nowis P R toP H,as P Fro ΡΟ. and 


ΡΒ isamean proportional line, betweenP R and P G; 
or between P Hand ΡῈ, | 


Demonftration. 


Forafmuch as (by the 36 of the third book ) the right ane 
gle figure made of P Rand P Gis equallto that of PH 


and 
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and F, ic followeth (dy the 14 of the fixt book) that the 
lines are to their parts reciprocally proportioned according 
— tothe propofition, and (y the fame 36 of the fixt book) 
is the {quare of the line P B, equall to the right angle fi- 
gure made of P Rand P G, orof P Hand P PF, it follow- 
eth then (dy the 17 of the fixt book) that the line P B is the 
mean proportional between PR andP G, or PH and P 


Propofition 6. 


If two right lines doe fland between two parallel lines which 
are cut throngh with athird parallel line, thas is done in 
equall proportion. 


ConftruGion. 


Thetwo ftanding lines are AB A 
and C D, they ftand between the 
two parallel lines A C and B D, 
andarecut through with anocher 
parallel line HF in the points H =i 
and F, that cutting doth happen in 
equall proportion, namely, as AH 
toHB,foC FroF D. 


Demontftratien. 


Let the line C Bbe drawn, cutting H F in I, forafmuch 
as (by the fecond of the fixt book) AH isto HB, as CI is 


to I B,and C Fto FD,as the fame C Listo 1B, it follow- 
eth (by the rx of the fift book) that the propofition 15 truc. 
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